0000099 *

G
Work Plan 1996

for the . . .

Remedial Investigation and Feasibility Study

ofthe . ..

Skinner Landfill Site
West Chester, Ohio

prepared for . . .

U.S. Environmental Protection Agency
Region V
Chicago, lllinois

EPA Contract No. 68-W8-0079

EPA Work Assignment No. 04-5L73

WW Engineering & Science Project No. 04003
July, 1989




TABLE OF CONTENTS

SECTION ONE INTRODUCTION

1.1

Background
1.1.1 Site Location and Site Definition
1.1.2 History and Site Chronology
1.1.3 Environmental Setting
1.1.3.1 Physiography
1.1.3.2 Soils
1.1.3.3 Surface Water
1.1.3.4 Geology
1.1.4 Pre Phase I Data
1.1.5 Summary of Phase IRI
1.1.5.1 Geophysical Surveys
1.1.5.2 Monitoring Wells
1.1.5.3 Residential Wells
1.1.5.4 Surface Water and Sediment
1.1.5.5 Surface Soils
1.1.5.6 Soil Gas Survey
1.1.6 Data Gaps

SECTION TWO  SKINNER LANDFILL RI - Phase I

2.1

2.2

2.3

24

Purpose
Scope

Task 1 - Project Planning

2.3.1 Work Plan

232 Sampling Plan

233 QAPP Addendum

2.3.4 Health and Safety Plan
2.3.5 Data Base Development

Task 2 - Phase II Site Investigation
2.4.1 Mobilization
2.4.2 Residential Well Sampling
2.4.3 Geophysical Surveys _
2.44 Monitoring Wells and Ground Water Sampling
2.44.1 Buried Lagoon Area
2.4.4.2 Skinner Creek Basin

Page

O W00 ~IAWYMPE BB N e

15

15

15
16
16
16
16
17

17
17
18
18
19
19
20



2.44.3 Active Landfill Area 21

SLEARRRR

2.4.5 Soil Borings 21
2.4.5.1 Soil Boring from Monitoring Well Installation 21
2.4.5.2 Additional Soil Borings 22
2.4.5.3 Hand Auger Borings 23
2.4.6 Waste Lagoon Sampling 23
2.4.6.1 Angle Drilling
2.4.6.2 Removal of Demolition Debris
2.4.6.3 Air Rotary
2.4.6.4 Hollow Stem Augering
2.4.6.5 Sample Collection
2.4.7 Surface Water and Sediment Sampling
2,48 Leachate Sampling
2.5 Task 3 - Sample Analysis/Validation 27
2.5.1 Quality Assurance for Sample Collection, Handling and Analysis 27
2.5.2 Quality Assurance and Data Sufficiency Evaluation 27
2.5.3 Sampling and Analysis Technical Memoranda 28
2.6  Task 4 - Assessment of Risks 28
27  Task 5 - Treatability Study/Pilot Testing 28
2.8 Task 6 - Community Relations Plan 29
29  Task 7 - Preparation of RI Report 30
SECTION THREE FEASIBILITY STUDY 31
3.1  Purpose 31
32  Scope 31
3.3  Feasibility Study Tasks 31
3.3.1 Task 8 -Development of Remedial Alternatives 31
3.3.1.1 Development of Remedial Action Objectives 32
3.3.1.2 Development of General Response Actions 32
3.3.1.3 Identification of Volumes or Areas of Media 33

3.3.1.4 Identification and Screening of Remedial Technologies 33
3.3.1.5 Evaluation of the Effectiveness Identified Technologies 33
3.3.1.6 Evaluation of the Implementability of

Remedial Technologies 33



332

333

334

3.3.1.7 Evaluation of Cost

3.3.1.8 Remedial Alternatives Screening
3.3.1.9 Evaluation of Effectiveness
3.3.1.10 Evaluation of Implementability
3.3.1.11 Evaluation of Cost

3.3.1.12 Selection of Alternatives

Task 9 - Remedial Alternatives Evaluation

3.3.2.1 Remedial Alternative Detailed Analysis

3.3.2.2 Comparative Evaluation of Acceptable Alternatives
Task 10 - Feasibility Study Report

Task 11 - Close Out

SECTION FOUR PROJECT TEAM ORGANIZATION

SECTION FIVE SCHEDULE

SECTION SIX REFERENCE DOCUMENTS

Figure 1
Figure 2
Figure 3
Figure 4
Figure §
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11

FIGURES

General Location Map

Site Map

Water Table Map (1987)

Residential Well Sample Locations

Monitoring Well and Ground Water Sampling Locations
Soil Sampling Locations

Waste Lagoon Sampling Locations

Surface Water and Leachate Sampling Locations
Sediment Sampling Locations

Project Team Organization Chart

RI/FS Schedule

35
36
36
36

37
37

41
41

42

45

Follows Page
1
2

10
18
19
21
25
25
25
42
4



Table 1

Table 2

Table 3

Appendix A
Appendix B
Appendix C

TABLES

: After Page
Hazardous Chemicals Detected In A Trench,
Skinner Landfill, May, 1976 (OEPA) 7
Hazardous Chemicals Detected in Monitoring Wells,
Skinner Landfill, July 1982 (FIT) 7
Potentially Feasible Technologies 33

APPENDIX

Boring Logs (H.C. Nutting Company, 1977) and (FIT Investigation, 1982)
Previous Chemical Data Collected on the Skinner Landfill Site
WWES Staff Biographies



SECTION 1

INTRODUCTION

1.1 BACKGROUND

In December 1982, the United States Environmental Protection Agency (U.S. EPA)
placed the Skinner Landfill site on the National Priority list (NPL) in group 14 with a
ranking of 659. Phase I Remedial Investigation (RI) activities were initiated under REM
II in 1984 by Roy F. Weston, Inc. Their Phase I field activities resulted in the issuance of
a Preliminary Phase I Remedial Investigation/Feasibility Study (RI/FS) report in
December of 1988. WESTON never fully implemented Phase II RI activities.
Consequently additional RI activities are necessary to develop a feasibility study. '

RI/FS work at the Skinner Landfill site has subsequently been transferred to WW
Engineering and Science, Inc. (WWES) under an Alternative Remedial Contracting
Strategy (ARCS) contract. The Phase II RI/FS of the Skinner Landfill site was
authorized under U.S.EPA Work Assignment 04-5L73, executed on January 4, 1989,
between the U.S. EPA and WWES.

This Work Plan describes the scope of work and proposed methods necessary to
complete the Phase II RI/FS of the Skinner site. WWES will perform the proposed work
for the U.S.EPA under EPA Contract No. 68-W-0079. The Phase II RI/FS will be
conducted under the authority of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), and the Superfund Amendments
and Reauthorization Act of 1986 (SARA).

The objectives of the Phase II RI/FS are to confirm and further evaluate the nature and
extent of contamination on the Skinner Landfill site, to determine the presence of
contaminants on off-site areas and to develop the best remediation alternative(s) that is
protective of human health and the environment.

1.1.1 Site Location and Site Definition

The Skinner Landfill is an active landfill which is currently approved to accept only
demolition debris. The landfill is located approximately 15 miles north of Cincinnati,
Ohio, in Section 22 (T3N, R2W) of Butler County (see Figure 1). The landfill is located
approximately one-half mile south of the intersection of Interstate 75 and the Cincinnati
Dayton Road, and one-half mile north of the town of West Chester.

eid\SkinnerWorkPlan/Skinn 1 04003.01
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The Skinner property is comprised of approximately 78 acres of hilly terrain, bordered on
the immediate south by the East Fork of Mill Creek. The landfill is bordered to the north
by wooded land, to the east by a Consolidated Rail Corporation (Conrail) right-of-way,
to the south across the East Fork of Mill Creek by agricultural and wooded land and to
the west by the Cincinnati-Dayton Road. The principal residential area is west of the
landfill; however, numerous residences are located within 2,000 feet of the landfill to the
. east, south, and west (see Figure 2).

The area under investigation consists of property owned by Elsa Skinner (Mrs. Albert
Skinner) and Ray Skinner, which includes the Skinner landfill and adjacent areas. The
predominant areas of investigation outside the landfill will consist of residential wells
near the landfill. Sample points will be established in areas north and south of the
landfill for collecting surface water, ground water, and soil samples to characterize
background levels and to help determine the risk to human health and the environment.

1.1.2 History and Site Chronology

The Skinner property, which was originally a sand and gravel operanon, ﬁrst became
involved in landfill operations in 1934, with the disposal of generat '
abandoned sand and gravel pits. It is unknown exactly what materials were deposited in
the landfill from 1934 to the present. From the records available the following is known
about the site chronology. In 1959, the landfill was used for the disposal of scrap metal 5
and general trash from a paper manufacturing plant. In the spring of 1963, the Butler
County Board of Heahis SC¥RY approved the use of the site as a sanitary landfill.” In
l963durinzthcf g - Jocal residents opposed the landfillt stating that
chemical wastes. v-vithg m

In April of 1976, numerous citizen complaints and observations of a black, oily liquid in
a waste lagoon by a fireman fighting a fire at the Skinner Landfill prompted the Ohio
Environmental Protection Agency (OEPA) to investigate the Skinner Landfill. After
being denied access on April 22, 1976, representatives of BCBH, OEPA, the
Southwestern Ohio Air Pollution Control (SOAPC) and. the Butler County Sheriff’s
Department (BCSD) entered the Skinner Landfill with a search warrant on April 26,
1976. ‘Fhe area of e waste lagoon showed evidence of recent regrading and over one
hundred 55 gallon drams marked "Chemical Waste" were observed.

Inspection, by the OEPA, of aerial photos taken in early April 1976 revealed a lagoon in
the area that had recently been regraded. The aerial photo also revealed several hundred
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drums scattered throughout the site. The OEPA returned to the Skinner Landfill with a
search warrant on May 4, 1976. The road leading to the lagoon was blocked by a
bulldozer that Mr. Albert Skinner claimed was inoperable. When told that the OEPA
would return with equipment to remove the bulldozer, Mr. Albert Skinner claimed tho
following ssaterials were buried at the landfill: nerve gas, mustard gas, incendiary bombs,
phosphorous, flame throwers, cyanide ash, and explosive devices. At this time the OEPA
withdrew from the site.

On May 11, 1976, representatives of the OEPA, the Army Special Unit, and the BCSD,
entered the landfill and proceeded to the buried lagoon area. Samples collected from a
trench excavated at the site of the lagoon detected’ Be preasnes of pegileides ’
chlordane intermediates, some volatile organic oompounds and elevated concentrations
of several heavy metals.

From July 1976 to July 1977, the Skinners retained H. C. Nutting Company to conduct a
shallow geologic investigation. From this investigation there are records of five borings
drilled 9 to 16.5 feet deep in the area of the lagoon. The logs show mixed soils of sand,
silt, clay and gravel with occasional mention of "organics” and "odor detected." Copies
of these borings are provided in Appendix A.

The OEPA made a subsequent site inspection in July 1977. WESTON'’s Phase I Work
Plan states that the OEPA found leachate seeping from near the buried lagoon and a faint
chemical odor near the buried lagoon. From August 1977 to January 1979, OEPA
amempted to get a court ruling to order Skinner to remove chemical waste from his site.
The court did, however, prohibit Skinner from disposing of industrial waste in the future,
except under legal permit. Subsequent appeals by OEPA were also unsuccessful.

In July 1982, the Field Investigation Team (FIT) installed four monitoring wells in the
buried lagoon area to characterize the site (CH2M Hill, 1983). Appendix A also contains
the boring logs from the FIT wells. Volatile organic compounds were detected in
samples collected from a monitoring well located southeast of the buried lagoon. As a
result ot ENIIIRIINSIEgRtIon; the Skinner Landfill was placed on the NPL in 1982 with
a ranking of ‘859 Thix action prompted the initiation of a RIFS. Phase I RI activities
were initiated by Roy F. Weston in September 1984.

In the Spring of 1986, WESTON initiated a field investigation for Phase I of the RI. The
initial field investigation included the following: a geophysical survey, installation of
cighteen monitoring wells, and sampling of ground water, surface water, sediment and
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soils. A biological survey of fish and macroinvertebrate fauna collected from the East
Fork of Mill- Creek and Skinner Creek was also performed to assess the diversity of biota
present in the creeks.

An addisienibusmivefenngdia sampling was performed July of 1987 on ground water,
surface water, sediment, and soil in accordance with the recommendations outlined in the
Phase I Interim RI Report. . A soil gas survey was also performed in the vicinity of the
buried lagoon in an attempt to define specific areas needing further exploration (such as
excavation of test pits).

The results of the Phase I RI are contained in a Phase I Interim Remedial Investigation
Report prepared by Roy F. Weston. No field sampling activities have occurred at the site
since July 1987. The site is visited monthly by members of the TAT team from
Cincinnati, Ohio to note significant changes in site conditions.

Presently, the Skinner Landfill is authorized to accept demolition debris only. Visual
inspection of the debris in January, 1989 by WWES personnelmdlcatedtfiﬂ‘nhdwm
material (paper, plastic rash bags, cardboard, and metal drums, appliances, and plastic
household debris) other than demolition debris was being accepted at the landfill.

1.1.3 Environmental Setting
1.1.3.1 Physiography

The physiography of the Skinner Landfill can be characterized as two parallel hills
oriented in a north-south direction bordered on the west and south by small creeks and on
the northwest by uplands. Elevations range from approximately 645 feet above mean sea
level (MSL) in the southwest to 794 feet (MSL) in the north. A prominent physiographic
feature of the area is the East Fork of Mill Creek which flows southwesterly and forms
the southern boundary of the site.

1.1.3.2 Soils

The soils beneath the site were described in WESTON’s Phase I Interim RI report as
follows:

"In general, the site is underlain by relatively thin glacial drift (less than
35 feet) over interbedded shales and limestones of Ordovician age. Based
on water well logs and boring logs from the limited on-site investigations
performed prior to the RI (Field Investigation Team HRS Package, 1982;
H. C. Nutting Report, 1977), the soils are mixtures of sand, silt and clay in
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varyin proportions. The soil stratigraphy was not well defined. Boring
logs infhcame that bedrock is about 15 geet below the surface on the west
side of the old lagoon and drops off sharply eastward."

"The surficial soils at the site consist primarily of brown clay to silty
sandy clay. Although much of the Skinner site has been subject to
quarrying and landfilling, the natural soils remaining on site consist of the
Russell silt loam, the Wynn silt loam, the Eden clay loam, and the
Genessee loam (USDA Soil Conservation Service, 1976, Soil Survey of
Butler County, Ohio). These soils have compositions ranging from loam
and silt loam to silty clay and clay in the upper 18 inches of the soil
profile, which corresponds to the maximum soil sample depth of 18
inches.”

"The subsurface geologic units, determined by split spoon sampling and
rock coring during drilling, are characterized by interbedded shale and.
limestone bedrock overlain by intermixed silt, sand and gravel, and silty,
sandy clays of glacial origin. The sand and gravel deposits comprise the
hills and ridges and are usually encountered near the surface in the central
portion of the site. The silts and clays; when present, usually occur as
lenses in the sands and gravels or directly overlie bedrock. Clays occur at
the surface in the far northeastern portion of the site and at the banks of
East Fork Mill Creek and Skinner Creek."”

1.1.3.3 Surface Water

Two small creeks and a series of ponds (see Figure 2) are the predominant surface water
features at the site. The East Fork of Mill Creek is a rapidly flowing stream with an
average gradient of 0.01 ft/ft and an estimated average flow of 10 cubic feet per second.
The East Fork of Mill Creek flows on bedrock at various locations south of the Skinner
site. Observations made during the January 1989 site visit indicate that this is a very
flashy creek, capable of scouring sediments during flooding. This is significant because
contaminants could be contained in the sediments that are carried downstream during
flood events. Skinner Creek has an average gradient of 0.02 fi/fft and an estimated
average flow of 2 cubic feet per second.

A series of four small ponds are located in a line roughly 75 feet east of Skinner Creek
(see Figure 2). Prior to 1968, these ponds were not evident on the aerial photographs.
They appear to be a result of quarrying for the sand and gravel and rock crushing
operations. The two southern ponds are less than 1000 square feet in area. The two
northern ponds are larger and appear deeper than the southern ponds. The roads, where
not blocked by metal debris, provide easy access to the larger ponds.

A large shallow pond north of the active landfill (see Figure 2) appears to be a result of
landfill operations damming natural surface drainage. Although the pond is relatively
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large, the local topography is flat, and plants appear throughout the pond indicating it is
shallow.

1.1.3.4 Geology

The Skinner Landfill lies near the middle of the Cincinnati Arch. This is a regional
geologic structure in the sedimentary bedrock. From the middle of the arch, Paleozoic
age rock dip gently to the cast and west. At the site the bedrock has a dip of 1 foot per
mile to the west (Thelen, 1980) and consists of Ordovician age interbedded shales and
limestones. A bedrock high (650 MSL) was mapped by WESTON in the northeastern
section of the Skinner Landfill. According to Hosler (1976) a buried bedrock valley
underlies Skinner Creek in the southwest section of Skinner property. A seismic survey
conducted by WESTON, estimated the depth to bedrock to be 32 to 49 feet in this area;
however, this has not been substantiated with borings.

A subsurface survey (Thelen, 1980) was conducted for the installation of a sanitary sewer
in the East Fork of Mill Creek in 1980. Seven soil borings were completed in or adjacent
to Skinner property. The average depth to bedrock was 11.8 feet with a range of 7.4 to
24 feet. They found the bedrock corisisted of shale and thinly bedded limestones, that are
weathered at the surface. The thinly bedded limestones range in thickness from less than
1 inch to greater than 12 inches. The limestone layers are not necessarily continuous and
may pinch in and out. The limestone layers are fractured in a random pattern and ground
water seepage may occur along bedding planes.

Glacial landforms at the site are not distinct. The Skinner Landfill lies near the southern
edge of Wisconsin glaciation, and the varied distribution of clays, sands and gravels

2 - andlsgenemllylocadeOwaeetbelowthe
ground w Based on bonng logs, water level measurements, and field observations,
WESTON divided the unconfined aquifer into the following geologic units: an
unconsolidated outwash sand and gravel unit and a fractured bedrock unit. No other
aquifers were identified in the WESTON Phase I Interim RI Report. Although the

layered limestone layers are probably not thick enough to provide substantial amounts of -

water, they may provide a pathway for contaminants to migrate off site.

Based on ground water levels obtained by WESTON in July 1987, two ground watess

divides are located near the middie of the parallel hills, as shown in Figure 3. Ground
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water Samerewepisaadhe. diyides and sppears to discharge into Botl Skifner Creek and
the East EgigesWRIFEYeel. The fractured nature of the bedrock probably allows for
ground watc.r ﬂow in the bedrock as evidenced by downward gradients in well pairs
GW09,-GW10 and GW17-GW18. There is also a possibility that ground water flow in
fractures and along bedding planes in the bedrock may extend beneath the East Fork of
Mill Creek or in other directions away from the site.

‘\ ;\

Because contaminants were détected in bedrock wells during the Phase I R, the flow in-
the shallow bedrock will be evaluated during Phase IF of the RI. This evaluation is an
integral part of identifying the pathway of contaminants leaving the site.

1.1.4 Pre-Phase I Data

The Skinner Landfill site became more active as a waste disposal site in the early 1960’s
with the approval to operate as a sanitary landfill by the BCBH. Aerial photos taken in
1976 indicate that a lagoon, several ponds, and piles of drums were present on the site.

In 1976, trenches dug by the OEPA in the area of the buried lagoon revealed the presence
of hazardous material in sludge samples. Subsequent investigations by the FIT and the
TAT also indicate hazardous constituents exist in the ground water, drums and soils at
the Skinner Landfill site.

In 1963, citizens opposed the operation of the Skinner Landfill as a sanitary landfill,
claiming that chemical wastes were being disposed of at the Skinner Landfill.
WESTON’s Work Plan (1985) reported that in May, 1976 in response to statements that
military ordnance was disposed at the landfill, an official of the Hamilton County Health
Department and a former public official of Reading, Ohio, “confirmed only that cyanide
ash, phosphorus, and one or two flame throwers with canisters had been disposed of by
the Skinners."

Analyses of sludge from the buried lagoon and drum liquids sampled in May of 1976 by
the OEPA detected the presence of pesticides, including chlordane intermediates, some
volatile organic compounds, and heavy metals (see Table 1).

Results of ground water samples collected in July of 1982 by the FIT are listed in Table
2. Although four wells were installed, only the two wells south of the buried lagoon were
sampled, the other two wells were reported to be dry. The monitoring well located
southeast of the buried lagoon (B-6) detected the presence of seventeen volatile and
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TABLE1

HAZARDOUS CHEMICALS DETECTED IN A TRENCH
SKINNER LANDFILL, MAY 1976

Organic Compounds*
Major Constituents

Octachlorocyclopentene
Naphthalene
Heptachlornorborene
Hexachlorobenzene
Chlordane

Minor Constituents

Hexachlorocyclopentadiene
Methyl Naphthalene
Isobutyl Benzoate
Hexachloronorbornadiene
Trichloropropane
Dichlorobenzene

1,3 Hexachlorobutadiene
Octachlor penta fulvalene
Methyl Benzylphenone
Benzoic acid

Inorganic Compounds (maximum concentrations, ppm)

Phenols (27.3)
Cyanide (761)
Cadmium (755)
Chromium (350)
Lead (1370)
Zinc (480)
Copper (1840)
Mercury (0.075)

* Qualitative determination by GC/MS. Original Report contained in Appendix A.
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TABLE 2

HAZARDOUS CHEMICALS DETECTED IN MONITORING WELLS
SKINNER LANDFILL, JULY 1982

Well B-6*  Well B-5*

Bis-(2-chloroisopropyl)ether 350 ppb ND
Benzene 79 ppb ND
1,2-Dichloroethane 163 ppb ND
1,1,1-Trichloroethane 13 ppb ND
1,1-Dichloroethane 131 ppb ND
1,1,2-Trichloroethane <10 ppb ND
Chloroethane 35 ppb ND
Chloroform 17 ppb ND
Trans-1,2-Dichloroethylene - 60 ppb ND
1,2-Dichloropropane 283 ppb <10 ppb
Ethyl benzene <10 ppb ND
Methylene Chloride 17 ppb ND
Toluene 450 ppb ND
Trichloroethylene <10 ppb ND
Vinyl Chloride 24 ppb ND
Naphthalene <10 ppb ND
Diethyl Phthalate <10 ppb ND

*Well B-6 is located SE of the buried lagoon, Well B-5 is located SW of
the buried lagoon.

ND - Not Detected

¢id/SkinnerWorkplan/Table1&2



semi-volatile organic compounds which are presented in Table 2. The FIT monitoring
well located southwest of the buried lagoon (B-5) detected the presence of only one of
the seventeen compounds present in B-6. This suggests that the bulk of the ground water
is moving away from the buried lagoon in a south easterly direction.

In February and March of 1986, in response to a request from the U.S.EPA Remedial
Project Manager, the U.S. EPA Emergency Response Section requested Weston’s TAT
to perform a site assessment of the Skinner Landfill. This report is contained in its
entirety in Appendix B. A sampling location map was not included with this report.
Analysis of media termed “lagoon seep, lagoon runoff, dump seep and dump runoff”
detected the presence of volatile and semi-volatile organics.

A sample collected from a drum located on the north boundary of the landfill contained
15 ppb benzene and 3800 ppb toluene. A flash point of 820F was measured from the
sample collected from the drum.

Soil collected adjacent to Skinner Creek contained 3580 ppb 2-chloroethyl vinyl ether,
294 ppb chloroform, and 11 ppb ethyl benzene.

Five ground water samples were also collected from wells located on the Skinner
Landfill property. The ground water analyses detected the presence of volatile organics,
_ semi-volatile organics and elevated concentrations of arsenic and zinc. The most notable
compounds detected in the ground water were benzene (1270 ppb) 1-1-dichloroethane
(1960 ppb), 1-,2-dichloropropane (1376 ppb), methylene chloride (1104 ppb) and toluene
(3393 ppb). This information can only be used qualitatively, however, because the
sampling locations were not documented.

1.1.5 Summary of Phase I RI

WESTON began a compi'ehensive geological investigation of the Skinner Landfill as
Phase I of the RI. Chemical data collected from the site prior to the Phase I
Investigation is contained in Appendix B and is described in this brief summary. The
major portion of WESTON’s field activities for Phase I of the Remedial Investigation
was performed in the spring of 1986, . The field activities consisted of a geophysical
investigations using several instruments, the installation of monitoring wells, the
collection of ground water, surface water, sediment, and soil samples for chemical
analysis, and a biological survey of Skinner Creck and the East Fork of Mill Creek. A
second round of ground water sampling was performed in the fall of 1986. A third round
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. of media sampling (ground water, surface water, sediment and soil) was performed in
July 1987. The results of the third round of sampling were not incorporated into the
Phase I Interim RI Report but are contained in Appendix B. The following sections
summarize the data.

1.1.5.1 Geophysical Surveys

Ten seismic refraction lines were run in the Spring of 1986 to determine the depth to
bedrock. WESTON’s interpretation of the data showed that depth to bedrock varied from
11 to 80 feet, and that in general, the bedrock topography mirrors the surface topography.

Electromagnetic surveys were conducted by WESTON (using a Geonics EM-34 terrain
conductivity meter) near the buried lagoon, northwest of the buried lagoon, and adjacent
to the East Fork of Mill Creek. Due to abundant surface metal, the data from northwest
of the buried lagoon was inconclusive and, therefore, not incorporated into the Phase I RI
Report. Several "hot spots” were detected at the buried lagoon. The conductivity values
were consistent with conductivities measured when buried metal is present. The results
of the EM survey adjacent to the East Fork of Mill Creek did not detect the presence of
buried metal. There were elevated conductivities noted in several locations that may be
attributed to leachate migration or may reflect natural conductivity changes as a function
of changes in soil type.

Ground penetrating radar (GPR) was used northwest of the buried lagoon and in the
buried lagoon area. Eight potential drum nests were identified in the lagoon area; and
one possible drum nest northwest of the buried lagoon. In addition many drum-like
signatures or buried objects were reported in the lagoon area; and ten drum-like
signatures or buried objects were detected in the area northwest of the buried lagoon.

A magnetometer survey was conducted to supplement the GPR in the vicinity of the
lagoon and northwest of the lagoon. Contours of the magnetic gradient indicate two
anomalies exist. The magnetometer data appears to generally outline the buried lagoon.

1.1.5.2 Monitoring Wells

In May of 1986, 18 monitoring wells were installed at the Skinner Landfill. Three deep
wells were screened at or near the bedrock. The remaining wells were shallow, and the
well screens were placed to straddle the water table. Two of the wells (GW13 and
GWO08) were reportedly dry in August 1986 and July 1987.
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Sw%w from the higher clevations into ravines or creeks which
discharge into the Tk of Mill Creek, as shown in Figure 3. Ground water flow in

the vicinity-of the-buried lagoon is to the southeast towards the East Fork of Mill Creek.

Water levels collected from shallow wells screened in the unconsolidated glacial drift and
adjacent deep wells screened in the consolidated shale and limestone deposits indicate the
vertical gradient is downward into the bedrock. Two of the deep wells are contaminated.
It is not lmows: whether the ground water flow pattérns ili.the bedrock are the same as in
the shallower unconsolidated soils. It is possible that the bordering stream may not be
the discharge zone for deeper ground water within the bedrock.

Ground water samples were collected and analyzed in the spring and summer of 1986
and in the summer of 1987. Samples were analyzed for VOCs, semi-volatile organics,
inorganics, pesticides, and PCB’s. Tables summarizing Rounds 1, 2 and 3 of the RI/FS
sampling results are contained in Appendix B.

Ground water downgradient from the buried lagoon and beneath the active landfill has |
been impacted by volatile, semi-volatile, and inorganic compounds. Acetone, toluene, ; ,
and benzene were consistently detected in wells GW20 and GW22. Benzene was
detected at 20 ppm in GW22 and acetone at 5.9 ppm in GW20. GW22 also had high
levels of total xylenes and 1,2-dichloroethane. These wells are screened in the i
unconsolidated glacial drift. '

The followmg compounds were detected in ground water above the Maximum
' waswe, carbon tetrachloride, tetrachloroethene, vinyl-<
chlonde, 1 dechhmbmne, “and beriun.

Pentachlorophenol was detected in ground water above the MCL goal. Iron and {
manganese were present above secondary MCL's in the ground water samples collected. -
Concentrations of aluminum exceeded established secondary MCL goals. Secondary
MCL’s are established to protect the aesthetic qualities of drinking water.

Although 4t - contamination exlsted in the shallow wells, benzene,

bedrock-weils. - Ittppursﬂlatﬂledmserconmnnnantsaremovmgmtomebedmck

Low levels of pesticides were detected in round 2 samples only. No PCB’s were detected
in ground water samples.

cid\SkinnerWorkPlan/Skinn 10 04003.01
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Additio and surface water datx are needed to characterize the extent of

=y

ORI 55T 5 adequaicly assess the potential risk to human heaith “afid “the
cnvironient: Specific areas lacking data are the area along Skinner Creek, background

data for bedroek wells, the area across the East Fork of Mill Creek which is downgradient~-

from the buriéd 1agoon, and the ponds on the site.
1.1.5.3 Residential Wells

Of the seven residential wells sampled by WESTON in August 1986, two of the wells
were not operational (RW06 and RW10) but contained standing water. VOCs were
detected in two residential wells RW 03 & RW 10); however the validity of these results
is suspect because similar low levels of acetone and 1,1,1-trichloroethene were also
detected in the field blanks. Chloroform and bromodichloromethane were present in
RWO3 below the MCL. Chloroform is a compound found in solvents, refrigerants,
insecticides, and fire extinguishers. Bromodichloromethane is a fluid ingredient of fire
extinguishers. These types of trihalomethanes are commonly found by-products in
residential wells resulting from chlorination of the well during construction.

Semi-volatile organic compounds were detected at low levels in RW02 and RW10. No
drinking water standards exist for the particular compounds detected. Pesticides were
detected in all wells except RWO01. The proposed MCL’s was exceeded for the following
compounds: heptachlor, heptachlor epoxide, and PCB Aroclor 1254,

Elevated levels of iron, aluminum, zinc, manganese and calcium were detected in the
non-operational wells. Several of the operating wells also had elevated levels of iron and
manganese. Secondary MCL’s were exceeded for chloride, iron and manganese.

WESTON. digste-sihple sog-pasidential wells on site and did not provide well
constructieupimmids. for vesidential wells off site; therefore, additional residential wells -

need to be-ssmpled to assess the potential for contamination in the drinking water supply.
1.1.5.4 Surface Water and Sediment

Surface water and sediment samples were collected in May of 1986 and July of 1987.
During the two rounds of sampling, surface water samples were collected from 16
locations and sediment samples were collected from 17 locations (see Appendix B).

Surface water and sediment samples collected from the East Fork of Mill Creek and
Skinner Creek detected low levels of 2-butanone, acetone and methylene chloride. The

eid\SkinnerWork Plan/Skinn 11 04003.01
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validity of these results is suspect, however, because similar low levels were also
detected in the associated laboratory blanks.

Surface water and sediment samples collected from the ponds and the unnamed tributary
had similar validity problems with 2-butanone, acetone, and methylene chloride. In
addition, two sediment samples collected from the western ponds contained elevated
levels of 1,1-dichloroethane, benzene, ethylbenzene, and total xylenes.

Semi-volatile organic compounds in the surface water collected on-site did not appear to
be a cause for concern. Many semi-volatile organic compounds were detected in the
sediment samples. A complete list is contained in Appendix B.

No pesticide/PCB compounds were detected at any surface water sampling locations.
Pesticide/PCB compounds were detected in sediment samples collected from Skinner
Creek, the western ponds, and from a leachate sample collected adjacent to the active
landfill. Most notable was a sediment sample collected from the most norther pond,
adjacent to Skinner Creek that contained 442 ppb, Arocolor-1260.

Elevated concentrations of aluminum and iron were detected in most of the surface water
and sediment samples collected. Barium was present in leachate samples at elevated
concentrations and also from the most downstream sampling location. Elevated
concentrations of manganese and zinc were also present in most of the sediment samples
collected.

Additional surface water and sediment sampling is warranted for the following reasons;

. Reliability of Phase I volatile organic data is suspect due to the presence
of similar compounds in laboratory and field blanks.

. Limited amount of background data for purposes of comparison.

. Verification and further exploration of the western ponds is warranted
because of the presence of volatile organics, semi-volatile organics and
PCB’s.

. Further definition of potential downstream contamination is warranted
because of the presence of elevated concentrations of semi-volatile
organics in the sediment and elevated concentrations of inorganic

eid\SkinnerWork Plan/Skinn 12 04003.01



compounds in the surface water and sediment at the most downstream
Phase I sampling location.

1.1.5.5 Surface Soils

Soil samples were collected in the spring of 1986 and in July of 1987. Soil samples were
collected at 15 locations during the two rounds of sampling. Appendix B contains the

results of the soil sampling.

Relatively high concentrations of semi-volatile organic compounds were found in surface
soil samples SS03 and SSO5, which are located adjacent to junk storage tanks. The PCB
Aroclor-1254 was detected at 980 ppb at a depth of 18 inches at the sample location
S$S07. Sample location SSO7 also contained elevated levels of cadmium, copper, lead,
and mercury. Cyanide was detected at locations SSO7 and SSO8 at concentrations of 1.6

mg/kg and 1.8 mg/kg, respectively.

Subsurface soil samples were not collected during the installation of monitoring-wells in  /
Phase I RI activities. To quantify the volume of contaminated soil thatmayneedto

treated, soil boring samples will be collected and analyzed during Phase I A more
detailed discussion concerning the rationale for additional soil sampling is included in
Section 2.4.5.

1.1.5.6 Soil Gas Survey

A soil gas survey was conducted by WESTON at the Skinner site in April, 1987, using a
Miran 1B Portable Ambient Air Analyzer. The results of the soil gas survey are
contained in Appendix B. Nineteen soil probes were placed within a rectangular grid that
covered the approximate area of the buried lagoon. Probes were placed in locations that
coincided with areas of possible contamination as identified with GPR and EM surveys.
Soil gas analyses were conducted for benzene, toluene, and methylene chloride.

Concentrations of benzene contained in the soil gas ranged from 1.2 to 50 ppm, toluene
from 1.7 to 768 ppm, and methylene chloride from 2.2 to 868 ppm. There did not appear
to be ariy pbvions- & 1id to the data; however, areas of higher concentrations were
- reponedfmmthenorﬂlwestandwestempanonsofthegndmtheareaofthe buried
lagoon. .
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1.1.6 Data Gaps

The following site characteristics need to be further investigated before performing an
assessment on the affect of known contaminants and identifying remedial alternatives.

. The pathway of contamination migration into the shallow bedrock units
underlying the site.

. The extent of shallow bedrock contamination.

. Background values for surface water and sediments

. Ground water elevation data for the western portion of the site

. The estimated extent and rate of migration of contamination off-site

. The hydrogeologic relationships between the surface water, ground water in the
unconsolidated portion of the aquifer, and the ground water in the shallow
bedrock portion of the aquifer.

. The lateral extent of contamination (if any) to residential wells in the immediate
area.

@ The volume of waste in the buried Iagoon.‘
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SECTION 2
REMEDIAL INVESTIGATION OF THE SKINNER LANDFILL SITE - PHASE II

21 PURPOSE

The purpose of the Phase II Rl is to acquire enough additional data to better characterize
the contamination and the hydrogeology of the site so that sufficient remedial alternatives
may be developed and evaluated during the Feasibility Study. This information will be
used to evaluate the potential risk to the environment and public health. The data will be
collected to support the Feasibility Study and an ATSDR (Agency of Toxic Substances
and Disease Registry) health assessment. All data gathered will be obtained in
accordance with the Quality Assurance Project Plan (QAPP) Addendum and the
Sampling Plan.

22 SCOPE
The scope of the work has been designed to accomplish the following:

1. Further characterize the site and quantify the risk to human health and the

environment.

Better determine the shallow bedrock hydrogeology.

Estimate the extent and rate of movement of off-site contamination.

Further characterize background values.

Evaluate the hydrogeological relationships between surface water, and ground

water in the unconsolidated portion of the aquifer and ground water in the shallow

bedrock portion of the aquifer. |

6. Better characterize contamination of soils and ground water at the lagoon, ponds,
and active landfill.

7. Determine the volume of waste in the buried lagoon.

“ e

8. Design a network of wells to be used for long term monitoring.
2.3 TASK1: PROJECT PLANNING

Fous-project plans have been prepared to guide the Phase II RI/FS work for the Skinner
Landfill site. The four plans include: a Work Plan, a Quality Assurance Project Plan
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(QA:PP)*Mendmn. a Sampling Plan (which has been incorporated into the QAPP
Addendum as Appemhx A) and a Health and Safety Plan.

2.3.1 Work Plan

This work plan has been developed and based on data gaps in the original Phase I RI
scope of work, conversations with the U.S.EPA and OEPA, and several site visits. The
work plan specifies what additional field investigations need to be performed, general
methods to perform the work, pérsonnel requirements, and a schedule for the proposed
work.

2.3.2 Sampling Plan

All work conducted during the investigation will be governed by the Work Plan. The
Sampling Plan and the Quality Assurance Project Plan (QAPP) Addendum are intended
to supplement the Work Plan. The Sampling Plan identifies what additional data are
required to conduct the RI/FS. It also includes a statement of sampling objectives and a
discussion of sampling locations and analyses to be performed.

2.3.3 Quality Assurance Project Plan (QAPP) Addendum

The QAPP Addendum outlines the quality assurance objectives of the investigation and
the specific procedures which will be utilized to ensure that the data gathered at the
Skinner Landfill site will meet the goals of accuracy, precision, completeness, and
representativeness. The QAPP Addendum also specifies sample handling and shipping
requirements.

2.3.4 Health and Safety Plan

All field work conducted on the Skinner Landfill site will be performed in accordance
with the guidelines specified in the Health and Safety Plan. The Health and Safety Plan
has been developed to minimize any potential hazards to the ARCS investigation team or
the surrounding community from activities undertaken during the field investigation.
The plan addresses all applicable health and safety requirements and defines personnel
responsibilities, protective clothing and equipment needs, operating protocols and
procedures, decontamination requirements, training, medical emergency information and
other pertinent guidance.

¢id\SkinnerWork Plan/Skinn 16 04003.01



2.3.5 Data Base Development

Laboratory analytical data pertaining to investigations at the Skinner Landfill have been
. accumulating from 1976 through the present. The data have been gathered by several
governmental (local, state, and federal) agencies, and environmental consulting firms
subcontracted by the governmental agencies. The data are currently compiled in the form
of raw excerpts from the various source documents in Appendix B of this work plan. The
data are presented in several reporting formats each specific to the agency, firm, or
laboratory that performed the work. Additional analytical data will be generated as a
result of the Phase II RI thus adding to various sources and reporting formats.

A common data base will be developed that will compile all laboratory analytical data
that has been generated for the Skinner Landfill since 1976. The data base will have an
Oracle format combining all previous formats into one data base. Data may then be
retrieved from a lotus spreadsheet in any format desired. Since data can be manipulated
by virtually any field such as sample date, constituent, or depth interval this will allow
for an almost unlimited number of report formats. Besides ease of manipulation the data
base will provide better data integrity and security, eliminating the possibility of errors
due to transferring data from one form of media to another.

24 TASK2-PHASEII SITE INVESTIGATION

The Phase II field investigation will include both geophysical and hydrogeological
investigations in order to further characterize the site. Much of the surficial geophysical
work was conducted in Phase I of the RI (see Section 1.1.5.1). Phase II will consist of
geophysical well logging, the installation of several ground water monitoring wells, and
sampling of ground water, leachate, surface water, stream sediments, soils, lagoon waste
and residential wells.

2.4.1 Mobilization

WESTON established an area for a field office with a telephone and electric lines, a
designated personnel and equipment decontamination zone and a drum storage area in
1986. Prior to conducting the Phase II portion of the field work, WESTON’s field office
site will be evaluated for proper design and compatibility with Phase II needs. All
appropriate and necessary adaptations, designs and construction will be subcontracted by
WWES. WWES will prepare the associated plans and specification for the subcontracted
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service including the construction of a decontamination pad, ground water monitoring
wells, and soil borings.

2.42 Residential Well Sampling

During Phase I of the RI, only seven residential wells were sampled. There were no well
construction details available for any of these wells, hence, the aquifers in which these
wells were completed are unknown. Although it is important to know if a potable
residential well is contaminated, it is difficult for mvesugators 2 3d e problem if
well construction details are unknown. DSV FES will attempt to suple
10-20 residential wndmgmmvm off-gite contamination. This
sampling program will be. coordinated with both the Ohio and US. EPA prior to
implementation. Only residential wells for which well logs are available with e iipTEd
during the Phase IT RI. Tentatively, homes along Station Road and Cincinnati-Dayton
Highway have been targeted. Amrexception to this, however, will be the sampling of four~
residential wells on-site. Investigators feel that it is imperative to sample the following
four wells; Elsa Skinner residence, Ray Skinner residence, Skinner (daughter) residence,
and a trailer on the south side of the East Fork of Mill Creek. Because of the close
proximity of these wells to areas of concern, there is a high probability that these wells
are contaminated. Residential wells for which logs have been found are shown on Figure
4,

:oln.\ .

243 Geophysical Surveys

A suite of geophysical logs will be obtained from wells penetrating the shallow bedrock.
The logging suite includes gamma, resistivity (both .25 and 2.5 normal), self potential
(SP), single point resistance, caliper, temperature logs and hydraulic conductivity testing.
The gamma logs will be used to delineate the lithology, as will the resistivity, and single
point resistance. The caliper and temperature logs will be used primarily to determine
whether fractures are affecting ground water flow in the bedrock. This borehole
geophysical data should increase our understanding of the hydrogeology and geology of
the shallow bedrock underlying the Skinner Landfill Site.

Hydraulic conductivity testing will also be performed on selected wells in the
unconsolidated aquifer where natural sediments, not fill, are encountered. The data
gathered as a result of the hydraulic conductivity tests will allow the estimation of ground
water flow rates in addition to providing valuable data for the evaluation of remedial
alternatives.
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2.4.4 Monitoring Wells and Ground Water Sampling

Fifteen additional monitoring wells (see Figure 5) will be installed at the Skinner site to
define the ground water flow conditions, determine the extent of contamination, and to
estimate the fate of contaminants.

All well installations will be supervised by experienced WWES personnel. Wells will be
constructed of stainless steel casings and screens.

A steam cleaner or other appropriate method will be used to decontaminate all equipment
between wells. A more detailed discussion of decontamination, and well installation
procedures may be found in the Quality Assurance Project Plan Addendum.

The data gathered during the Phase I investigation showed that ground water flows away
from the higher elevations toward the streams. The earlier data also showed that a
vertical downward gradient existed at a couple of the well locations, and that bedrock
fracturing may be influencing flow. Because of these conditions, the deeper ground
water may not discharge to the bordering streams, but instead flow beneath the streams.
Additional wells are needed in the bedrock to determine whether the decper gfound weiky
that serves nearby residences has been impacted.

The Phase I data also indicated contaminants exist in the ponds on the western side of the
site. Presently, there are no monitoring wells near the western border of the site which
could detect possible movement of contamination moving from the pond and into
Skinner Creek. '
A detailed listing of the proposed new monitor wells for different areas of the site is
presented in the following sections.

2.44.1 Buried Lagoon Area

. GW28: This well will be installed to replace existing well GW08 which
measured dry in August 1986 and July 1987. The top of the open interval
of the well will be 5 feet below the water table or several feet below the
bottom elevation of well GWO08, whichever is deeper at the time of
installation.

. GW24 and GW25, GW30 and GW31: Two 2-well clusters will be
installed on the south side of the East Fork of Mill Crgck at the location
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shown on Figure 5. Wells GW25 and GW31 will be screened in the
shallow fractured bedrock. Wells GW24 and GW30 will be screened near
the bottom of the unconsolidated zone just above any clay or silty horizon
that may overlay the bedrock. The two well clusters will help determine
the fate of contamination migration within the bedrock, and the
hydrogeologic relationship between East Fork Mill Creek, the ground
water in the unconsolidated soils and ground water in the bedrock.

. GW27: This well will be installed in the fractured bedrock adjacent to
existing well GW20. The purpose of this well is to determine if higher
concentrations of the contaminants found in bedrock well GW9 are
present in the bedrock closer to the likely source, i.e. the buried lagoon.

. GW26: This well will be installed in the fractured bedrock adjacent to
existing well GW16. .

. GW38: This will be a well installed in the fractured bedrock adjacent to
existing wells GW06 and GW07, making a 3 well cluster.

2.4.4.2 Skinner Creek Basin

No monitoring wells currently exist in the Skinner Creck drainage basin; however,
contamination has been found in the sediments in the northern pond. We propose the
following wells.

. GW29: Monitoring well GW29 will be installed down gradient of the
metal storage area as requested by the OEPA.

Two 3-well clusters will be installed adjacent to Skinner Creek to assess the potential for
contamination in the Skinner Creek area.

. GW35, GW36, and GW37: These wells will be installed upgradient along
Skinner Creek to establish the hydrogeologic relationship between surface
water, ground water in the unconsolidated aquifer, and ground water in the
bedrock aquifer, and to characterize the geology in the area of Skinner
Creek. The intermediate well, GW39, will not be constructed if the
bedrock is less than twenty feet below the water table. This well nest will
also serve for background comparisons for wells located within the
Skinner Creek basin.
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. GW32, GW33, & GW34: These wells will be installed on the west bank
of Skinner Creek to assess potential contamination from the adjacent
ponds and to determine if contaminants are discharging to Skinner Creek.
If the bedrock is less than twenty feet below the water table, the
intermediate well (GW33) will not be installed. The monitoring wells will
help to define the extent of contamination, to characterize the geology, to
establish the vertical gradient and to establish the hydrogeologic
relationship between the surface water, the ground water in the
unconsolidated aquifer, and the ground water in the bedrock aquifer.

2.44.3 Active Landfill Area

No new monitor wells are proposed for the active landfill area. This area is upgradient
from the buried lagoon and the existing wells are adequate to measure the impact of this
area on the ground water.

2.4.5 Soil Sampling
2.4.5.1 Soil Boring for Monitoring Well Installation

Split spoon soil samples will be collected during drilling of the monitoring wells for
lithologic description and in some instances for chemical analyses. At well cluster
locations, only the deepest well will be sampled by split spoon. Split spoon samples will
be collected throughout the unconsolidated portion of the borings at depths of 2.5, §, 7.5
and 10 feet, and at 5 foot intervals thereafter to the bottom of the borehole or bedrock.

Split spoon soil samples collected above the saturated zone during the drilling of
monitoring wells GW26, GW27, GW28, GW29, GW35 and GW38 will be retained for

chemical analysis (Figure 6).

Each soil sample collected with the split spoon will be screened with an Hnu and/or OVA
meter. If the screening registers two times above the ambient air, or if the soils are
visibly stained or have an unusual odor, the sample will be retained for chemical analysis.
Samples will be retained for chemical analysis from the top, middle, and bottom of any
zone(s) of contamination encountered. The sample(s) will be immediately transferred
into the appropriate jars using a decontaminated stainless steel spatula. The samples will
not be composited in order to minimize exposure to the atmosphere and prevent the loss
of volatiles. A maximum of 5 and a minimum of 1 soil sample collected in the
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minimum of 1 soil sample collected in the unsaturated zone will be selected for chemical
analysis from each borehole. If no spﬁt spoon sample fails the “meter, odor, visual” test,
then the sample obtained directly at the water table will be selected for chemical analysis.
Any remaining samples will be retained in clean jars for lithologic description.

The soil samples will be analyzed for RAS organics, RAS inorganics, and SAS
constituents including additional pesticides and TOC. The samples collected from the
boreholes adjacent to the lagoon will also be analyzed for dioxin under a SAS request.

The open boreholes will be sealed with cement-bentonite grout upon completion of
sampling.

2.4.5.3 Hand Auger Borings

Hand auger soil borings will be performed at three locations shown in Figure 6 between
the active landfill and the shallow north pond. Soil samples will be collected from 6 to
12 inches and at 18 to 24 inches below ground surface and retained for chemical analysis.

The resulting analyses will assist in determining the impact of surface runoff from the
landfill towards the pond. During one of the site visits, several drums were observed at
the base of the fill. One of the three soil boring locations will be drilled next to the drums
to determine if the contents of the drums (if any) have impacted the adjacent soils and if
so, with what constituents.

These soil samples will be analyzed for RAS organics, RAS inorganics, and SAS
constituents including additional pesticides. A total of six investigative and one duplicate
sample will be sent for analysis. These shallow borings will be sealed with a mixture of
wetted cuttings and bentonite pellets.

2.4.6 Waste Lagoon Sampling

The buried lagoon south of the active landfill most likely poses the greatest potential
threat to human health and the environment. The waste in the lagoon has not been
sampled since 1976. The lateral and vertical extent of waste in the lagoon has never been
definitively determined. Locating and sampling the lagoon will be quite difficult because
an estimated 1-1/2 acres of demolition debris, 40 feet in depth now covers the buried
lagoon.
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Four methods of obtaining samples were evaluated. These methods include; angle
drilling, removal of the demolition debris, air rotary, and hollow stem augers. The results
of the evaluation of each method are summarized below.

2.4.6.1 Angle Drilling

Drilling could be done at an angle beneath the demolition debris. A drilling rig would be
set up south of the buried lagoon to drill beneath the lagoon at an angle. At a minimum
angle of 45 degrees from the horizontal, a rig 20 feet from the edge of the lagoon would
be 20 feet deep when the drill bit approached the edge of the buried lagoon. Information
from the OEPA suggests the lagoon is 20 feet deep; therefore, angle drilling would not
intercept the lagoon, but would pass beneath it.

2.4.6.2 Removal of Demolition Debris

Removal of the construction debris would be the most expensive and time consuming
alternative. Itis estimated that 1 - 1/2 acre of debris 40 feet high is located on top of the
buried lagoon. This equals a volume of 96,800 cubic yards. Removal of the demolition
debris would be the best option in terms of locating the lagoon. In addition, removal of
the demolition debris would allow WWES to consider the placement of a cap over the
buried lagoon during the feasibility study.

2.4.6.3 Air Rotary

Conventional air rotary drilling techniques could be employed to drill straight down into
the lagoon. The drill rig would be stabilized, if necessary, with wooden mats. Problems
associated with air rotary would include keeping the hole open, maintaining circulation in
unconsolidated sediments, drilling through concrete, rebar, and steel that are present in
the debris, and access.

2.4.6.4 Hollow Stem Augering

Drilling with hollow stem augers would be the best way to sample the buried lagoon if
the augers can get through the overlying fill. Hollow stem rigs frequently are mounted
on all terrain vehicles and are set-up to drill for environmental sampling. Continuous
monitoring of the air for explosive gases would be required. Problems associated with
hollow stem auger drilling are the inability of augers to penetrate steel, rebar, and
concrete. Several attempts may be necessary before the augers successfully penetrate the
fill depending on the frequency and location of impenetrable debris. Given the

eid\SkinnerWorkPlan/Skinn 24 04003.01



alternatives we recommend that the hollow stem auger method be tried to sample the
lagoon.

2.4.6.5 Sample Collection

The vertical and lateral extent of the wastes buried in the lagoon are currently unknown.
The composition of the sludge may vary both vertically and horizontally. For these
reasons, a 200’ x 200’ grid will be established over the area suspected to be directly
located over the buried lagoon as shown in Figure 7. Previous information that will be
used to site the grid consists of; an aerial photo from 1976 showing the exposed lagoon,
and magnetometry, electro-magnetic terrain conductivity and soil gas surveys performed
by WESTON during the Phase I RL '

The grid will be separated into 16 separate sections and a grid node established in the
center of each section. Hollow stem auger borings will be performed at each grid node to
determine the lateral extent of the lagoon and also to allow for vertical sampling if waste
is encountered. Drilling will begin at the center sections and work out toward the outer
section locations. As the edges of the lagoon are determined, outer section drilling may
be eliminated.

At each grid node, drilling will continue until the buried lagoon is reached, at which time
split-spoon samples will be collected every 2.5 feet until the bottom of the lagoon is
reached. The drilling will be terminated if soil is leached. All drilling and sampling will
be monitored with an Hnu or equivalent instrument. Samples will be collected until the
soil no longer appears contaminated. A maximum of three samples per auger boring will
be selected for chemical analysis. All samples that have odors, discolorations, sheen, or
Hnu readings above the ambient readings will be retained. All equipment will be
decontaminated in accordance with the QAPP Addendum.

A maximum of 48 samples will be collected for chemical analyses. The lagoon samples
will be analyzed for RAS organics, RAS inorganics, and additional SAS parameters.

247  Surface Water and Sediment Sampling
Sample locations for Skinner Creek are illustrated on Figures 8 and 9. Samples will be

collected at upstream and downstream locations along Skinner Creek. The sample
locations were selected to obtain adequate data for the establishment of background
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unsaturated zone will be selected for chemical analysis from each borehole. If no split
spoon sample fails the "meter, odor, visual" test, then the sample obtained directly at the
water table will be selected for chemical analysis. Any remaining samples will be
retained in clean jars for lithologic description.

The soil samples will be analyzed for RAS organics, RAS inorganics, and SAS
constituents including additional pesticides and TOC. Samples collected from GW27
will also be analyzed for dioxin under a SAS request.

2.4.5.2 Additional Soil Borings

There are two additional areas where soil samples will be collected with a split spoon
sampler and drill rig. Their locations are shown in Figure 6. No monitoring wells will be
installed in these borings.

The first area is around the buried lagoon. Three additional soil borings will be drilled
around the perimeter of the buried lagoon to gain better spatial control of contamination
in the soils adjacent to the lagoon. This information will be useful during the selection
and screening of remedial action alternatives.

The second area (buried pit) warranting soil boring exploration has been identified on old
aerial photos as a "waste pond.” This "waste pond" has subsequently been filled in.
Exploration of this "pond” is necessary to determine if it was ever impacted by disposal
operations at the Skinner Landfill and to assess the potential for residual contamination
leaking out of the pond. Three soil borings will be drilled into the pit. No monitoring
wells will be installed in these borings.

The six additional soil borings mentioned above will be drilled using hollow stem augers
and sampled with a split spoon sampler until the borehole reaches the water table. Split
spoon samples will be collected from the soil borings at depths of 2.5, 5, 7.5 and 10 feet,
and at 5 foot intervals thereafter to the water table.

Each soil sample collected with the split spoon will be screened with an Hnu and/or OVA
meter. If the screening registers two times above the ambient air, or if the soils are
visibly stained or have an unusual odor, the sample will be retained for chemical analysis.
The soil will be immediately transferred into the appropriate jars using a decontaminated
stainless steel spatula. The samples will not be composited in order to minimize
exposure to the atmosphere and prevent the loss of volatiles. A maximum of 5 and a
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values, to facilitate a comparison of Phase II laboratory data with Phase I data, and to
assess the extent of contamination downstream from the Skinner Landfill site. In
addition, the sample locations were selected to optimize contaminant characterization by
WWES personnel experienced in risk assessment. A more thorough discussion
concerning sampling techniques is contained in the Sampling Plan.

The East Fork of Mill Creek and an un-named tributary will also be sampled from
downstream to upstream locations (see Figure 8 and 9). These additional samples are
necessary to characterize the site, verify Phase I data, and establish background values
for an adequate risk assessment.

The surface water samples collected from the ponds will be taken from a minimum of
two locations and two depth intervals (2 shallow, two deep) and a maximum of three
locations and three depth intervals (3 shallow, 3 deep) if the ponds are deeper than 10
feet. Samples will be obtained by using a boat if necessary to access the middle of the
ponds. Phase I sampling was restricted to grab samples from the shoreline. This method
of vertical sampling is warranted in order to further evaluate depositional history of
contaminants (if any) and assess the potential for vertical stratification of contaminants.

Sediment samples will be obtained adjacent to or beneath surface water sampling points.
Care will be exercised not to disturb sediments before obtaining samples. Samples will
be obtained from stream point bars or similar depositional environments. Sediment
samples will be obtained upstream of the site to establish background values for Skinner
Creek, the East Fork of Mill Creek, and the unnamed tributary. Additional samples are
necessary to verify Phase I data and to use in characterizing the site for the risk
assessment. Sediment samples in the ponds need to be collected away from the shore in
deeper waters to adequately characterize the contamination previously found during the
Phase I RL

2.4.8 Leachate Sampling
During initial site visits, one leachate seep was observed adjacent to the East Fork of Mill

Creek. This was the original seep sampled during Phase I in 1986. This leachate seep
and any other seeps observed will be sampled.
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It is anticipated that 1 to 3 samples will be collected for chemical analyses. The leachate
samples will be analyzed for RAS organics, RAS inorganics, and additional SAS

parameters.
2.5 TASK3 - SAMPLE ANALYSIS/VALIDATION
2.5.1 Quality Assurance for Sample Collection, Handling and Analysis.

The Quality Assurance Project Plan (QAPP) Addendum specifies all sample collection,
handling, and shipping methods that will be followed to ensure an end result of quality
and defendable data. The QAPP Addendum also references in detail all analytical
methods for CLP and non-CLP laboratory analyses that will be used for the Skinner
Landfill samples.

2.5.2 Quality Assurance and Data Sufficiency Evaluation

Chemical data validation includes an independent review and quality assessment of the
analytical methods performed on the samples. This review will be performed by the
Central Regional Laboratory. WWES laboratory staff will summarize the CRL quality
assurance laboratory reviews in a form that is intended to be more "user-friendly." This
will be used by WWES staff during the data review and preparation of technical
memorandums and the RI report.

An additional review will be performed in the field to evaluate the quality of the
investigation methods and documentation including performance of monitoring well
installation and sample collection methods. This field review will be performed by an
experienced WWES professional who is familiar with the field procedures proposed for
the Phase II investigation.

WW Engineering and Science has submitted for U.S.EPA approval a Program
Management and Quality Assurance Plan that describes how Quality Control and Quality
Assurance for deliverables, data analyses, calculations, plans and reporting will be
handled. In summary, WW Engineering and Science has in-place a review system to
assure that critical elements are reviewed by individuals having appropriate expertise for
the task at hand.

eid\SkinnerWorkPlan/Skinn 27 04003.01



2.5.3 Sampling and Analysis Technical Memoranda

Technical memorandums will be prepared after each sampling task. The memorandums
will document all sample collection and handling methods. The memorandums will be
prepared upon receipt of QA/QC’d sample data from the Central Regional Laboratory.
Any deviations from specified collection methods will be fully documented, stating the
alternate method used and the rationale behind the selection of the alternate method.

2.6 TASK 4 - ASSESSMENT OF RISKS

The Agency for Toxic Substance and Disease Registry (ATSDR) is required by the
Superfund Amendments and Reauthorization Act (SARA) of 1986 to prepare health
assessments for sites listed on the NPL. ATSDR will prepare an health assessment for
Skinner Landfill based upon information obtained in accordance with this work plan.

WWES will assess the risks posed by the Skinner Landfill site by performing a
qualitative human health risk assessment and a qualitative environmental assessment
(EA). The public health evaluation and EA will determine the magnitude and probability
of actual or potential harm to the public health of nearby residents and to the environment
associated with the releases or potential releases of hazardous substances from the
Skinner Landfill site.

The results of the health assessment (if available), the human health risk assessment, and
EA will be used in the FS portion of the study as the base line upon which to evaluate
possible remedial alternatives or technologies.

2.7 TASKS - TREATABILITY STUDY/PILOT TESTING

Specific studies to evaluate the applicability of a technology or demonstrate the
feasibility of an alternative may be necessary. A literature survey will be conducted to
identify existing data on the treatment alternatives under consideration. Where
insufficient historical data exists, or where a proven technology is proposed for a new
application, bench or pilot scale testing of the proposed alternatives may be necessary to
generate data with which to evaluate treatment effectiveness and full-scale costs.
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The necessity for bench or pilot scale studies will be further identified during the Phase II
RI. Treatability testing which may be considered prior to implementation of any Initial
Remedial Measures (IRM) includes:

. Biological treatability testing to determine the potential effects of landfill
leachate and/or ground water on the POTW

.’ Activated carbon isotherms to confirm contaminant removal efficiencies
and identify carbon usage rates

. Chemical oxidation bench and/or pilot studies to identify chemical and
energy requirements, removal efficiencies, and full-scale treatment costs

. Bench scale precipitation tests for metals removal from leachate and
ground water; stabilization tests to reduce metals mobility in soils

. In-place testing of a soil-type and grain-size specification and tile-drain
configuration for a subsurface collection drain

A work plan will be prepared for any proposed treatability testing. The bench or pilot
scale treatability work plan(s) will be prepared according to the Office of Solid Waste
Environmental Response (OSWER) Directive 9355.3-01 Guidance Document. The work
plan(s) would be reviewed and approved by the U.S.EPA and OEPA prior to
implementing the proposed work.

2.8 TASK 6 - COMMUNITY RELATIONS PLAN

A Community Relations Plan was written in 1984 for the commencement of REM II field
activities. This plan should be updated, however, as nearly all of the U.S.EPA agency
contact people have been replaced with new personnel. It is further recommended that a
new fact sheet be developed reporting the results of the Phase I RI and describing the
additional work and rationale for the work that is proposed for Phase II. U.S. EPA
Region V personnel will take the lead role for Community Relations events. WWES is
not presently requested to perform community relation activities as part of the existing
work assignment.
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29 TASK 7 PREPARATION OF RI REPORT

After completing all study phases and after consultation with U.S. EPA and Ohio EPA, a
preliminary Phase II remedial investigation report will be prepared to consolidate and
summarize the data obtained and documented in previously prepared technical
memoranda during the remedial investigation. The RI Report will also incorporate
information contained in the Preliminary Phase I RI prepared by WESTON. The U.S.
EPA and OEPA will review and provide comments on the draft document.

In addition to a thorough discussion of the conditions at the site, including
characterization of surficial processes, hydrogeologic systems, and nature and extent of
contamination, the draft report will present:

. Recommendations regarding whether or not to proceed with the remedial
response objectives.

. A discussion of remedial technologies that could be applied to the site.
A draft report will be prepared for submission to U.S. EPA and the OEPA. The report
will include the results of the RI and will include any supplemental information in

appendices. After receiving the Draft Final Report, a public meeting may be held by the
U.S. EPA.
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SECTION 3
FEASIBILITY STUDY

3.1 PURPOSE

The purposes of the feasibility study are to evaluate remedial alternatives and to identify
the alternative(s) which is protective of human health and the environment and is
consistent with the Superfund Amendments and Reauthorization Act of 1986 (SARA).
This Work Plan describes the technical approach to the FS and lists preliminary potential
remediation technologies which will be screened and evaluated. The criteria to be used
to screen and evaluate the remedial action alternatives will also be discussed.

Phase I remedial investigation activities were initiated in 1984 by WESTON. Phase II
RI activiies were never fully implemented due to changing site conditions and
deficiencies in the Interim Phase I RI report. The Phase II RI activities which will be
implemented under this Work Plan will provide the site characterization data required to
develop and screen remediation alternatives.

3.2  Score
The FS will consist of three tasks:
Task 8: Remedial Alternatives Development and Screening
Task 9: Remedial Alternatives Evaluation
Task 10: Feasibility Study Report
The work plan to accomplish each task is described below.
3.3  Feasmwrry Stupy Tasks
3.3.1 Task 8 - Remedial Alternatives Development and Screening
The primary objectives of this task are to develop alternatives that are protective of
human health and the environment and to narrow the list of potential alternatives that will

be developed in detail. A number of remedial action alternatives have been developed
based on the results of the Phase I RI and the list of potentially feasible technologies
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developed during project planning. This preliminary list of alternatives may be
subsequently modified or refined during later FS phases as additional information on site
conditions becomes available.

3.3.1.1 Development of Remedial Action Objectives

Remedial action objectives will be developed which specify the contaminants and media
of interest, exposure pathways, and remediation goals. These objectives will be based on
contaminant - specific ARARs, when available, and risk-related factors. Guidance used
to develop these objectives will include Section 300.68 of the National Contingency Plan
(NCP), EPA’s interim guidance, and the requirements of other applicable Federal and
State environmental standards, guidance, and advisories as defined under SARA, Section
121.

Objectives for source control measures will be developed to prevent or significantly
minimize migration of contamination from the site. Objectives for off-site measures will
be developed to prevent or minimize the significant impacts of contamination that has
migrated from the site. Preliminary clean-up objectives will be developed in consultation
with the U.S. EPA, the OEPA and the local public. The following preliminary remedial

action objectives have been established:

. Prevent further contamination of the unconsolidated and bedrock aquifers
by leachate from the active landfill and

. Prevent further migration of contaminants from the buried lagoon.
3.3.1.2 Development of General Response Actions
General response actions are medium-specific actions that will satisfy remedial action
objectives. General response actions will be defined and refined throughout the RI/FS as
a better understanding of the site is obtained and ARARs are identified. The following

preliminary general response objectives have been established:

. Collection of landfill leachate to avoid further contamination of the
unconsolidated and bedrock aquifers.
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Removal or remediation of contamination sources within the buried
lagoon and capping the area to prevent further source migration.

3.3.1.3 Identification of Volumes or Areas of Media

Areas of media to which general response actions maybe applied were identified during
the Phase I RL. These areas include the buried lagoon, the active area of the landfill, the
central shoulder area, and the ponds. These areas and others, as appropriate, will be
evaluated further during the RI/FS to determine volumes.

3.3.1.4 Identification and Screening of Remedial Technologies

A comprehensive list of feasible remedial technologies will be prepared based on site
characterization information on contaminant types and concentrations and site
characteristics. Table 3 is a preliminary list of potentially feasible technologies. This list
will be revised as necessary during the RI/FS.

3.3.1.5 Evaluation of the Effectiveness of Identified Technologies

The identified technologies will be evaluated to determine:

« - The potential effectiveness of the technology in handling the estimated
arcas or volumes of media,

. The effectiveness of the technology in protecting human health and the
environment during the construction and implementation phase, and

. The reliability of the technology with respect to site-specific conditions.
3.3.1.6 Evaluation of the Implementability of Remedial Technologies
The institutional implementability of the identified technologies will be evaluated to

determine if a proposed technology may be unworkable. Factors evaluated will include:
. Ability to obtain necessary permits for off-site actions,
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Environmental
Media

TABLE 3

POTENTIALLY FEASIBLE TECHNOLOGIES

Remedial
Response
Action

Remedial
Technology
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Surface

SOilS/

| No Action

| Access Restrictions

| Diversion

| Containment

| Removal

| On-Site Treatment

None

Deed restrictions
Site fencing

Monitoring surface
run-off

Surface Controls:
Grading

Revegetation

Soil Cover

Flood Control Dikes
Capping:

Single Layer Cap
Synthetic membrane
Clay

Asphalt

Concrete

Chemical sealant/
stabilizer

Multilayer Caps
Multimedia

Excavation
Incineration:
Rotary kiln

Liquid injection
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action
Surface On-Site
Soils (cont.) Treatment (cont.)
Fluidized bed
Infrared
Advanced Electric
Reactor
Chemical
detoxification
! In-Situ Microbial
Treatment degradation
Chemical
detoxification
Fixation/Solidification
Soil washing
Soil aeration
Solution mining
Soil vapor extraction
Vitrification
| Off-Site Treatment
RCRA Incineration
| On-Site Disposal
RCRA Landfill
| Off-Site Disposal
RCRA Landfill
Disposal Area
Contents | No Action None
| Access Restriction

Deed restrictions ©*. !

Site fencing
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action

Disposal Area Access

Contents (cont.) Restriction (cont.)
Monitoring surface
run-off

| Diversion
Surface Controls:
Grading
Revegetation
Soil Cover
Flood Control Dikes
| Containment
Capping:
Single Layer Cap
Synthetic membrane
Clay
Asphalt

Concrete

Chemical sealant/
stabilizer

Multilayer Cap:
Multimedia

Vertical Barriers: .,/ -
Slurry wall '

Vibrating beam
asphalt wall

Grout curtain
Sheet metal piling
Concrete wall

Clay wall
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action

Disposal Area Containment

Contents (cont.) {cont.)
Horizontal Barriers:
Block displacement
Injection grouting

I Removal
Excavation -

| On-Site Incineration: WA
Treatment Rotary kiln

Liquid injection
Fluidized bed
Infrared

Advanced Electric
Reactor

Chemical
detoxificaiton

Fixation/Solidification N{ .
Soil washing
Photolysis

I In Situ Microbial
Treatment degradation

Chemical
detoxification

Soil aeration
Solution mining

Soil vapor
extraction

Vitrification
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action

Disposal Area
Contents (cont.)
- | Off-Site Treatment
RCRA Incineration

| On-Site Disposal
RCRA Landfill

| Off-Site Disposal I
RCRA Landfill / —

Groundwater I No Action None

| Access Restrictions o
Deed Restrictions 1/~

Site Fencing /.

Groundwater
Monitoring

| Diversion
Grading

Revegetation
Soil Cover

Flood Control
Dikes

I Containment
Capping:
Single Layer Cap
Synthetic membrane
Clay
Concrete

Chemical sealant/
stabilizer

Multi Layer Cap
Multimedia
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TABLE 3 (cont.)

POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action

Groundwater Containment

(cont.) (cont.)
Vertical Barriers:
Slurry wall

Vibrating beam
asphalt wall

Grout curtain
Sheet metal piling
Concrete wall

Horizontal Barriers:
Block Displacement

Injection grouting

Gradient Controls:
Barrier Wells

| Collection
Injection/extraction
wells
French drains

| On-site Biological treatment:
Treatment Activated sludge

Trickling filter

Rotating biological
contactors

Acrated lagoons

Biophysical
(PACT)

Chemical treatments;
Neutralization

Precipitation
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TABLE 3 (cont.)

POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental
Media

Remedial Remedial
Response Technology
Action

Groundwater
(cont.)

dp\ifskinned

On-Site

Treatment (cont.)
Dechlorination
Oxidation
Reduction
Physical treatment:
Coagulation/
Sedimentation
Carbon adsorption
Activated alumina
Ion exchange
Reverse osmosis
Air stripping
Steam stripping
Filtration

Dissolved air
flotation

Extraction

Solar evaporation
Spray evaporation
Effluent Disposal:
Publicly owned
treatment works

Direct discharge

| In-Situ

Treatment Microbial degradation

Limestone treatment
bed
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action
Groundwater In-Situ

Treatment (cont.)
Activated carbon
bed
Chemical treatment

| Off-site Publicly-owned ¢

Treatment Treatment Works € ™
RCRA Facility

| On-Site Disposal
Direct discharge

. | Off-Site Disposal
Deep well injection
fn Alternative Water
. Supply Bottled water
Nin L
Tie in to municipal
water system
Individual treatment
units
Air | No Action None

| Access Restrictions
Deed Restrictions
Site Fencing

| Containment
Capping:
Single Layer Cap
Synthetic membrane
Clay
Concrete
Chemical sealant/
stabilizer
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TABLE 3 (cont.)
POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental Remedial Remedial
Media Response Technology
Action
Air (cont). Containment (cont)
Multi Layer Cap
Multimedia
| On Site Treatment
Active Gas Collection/
Recovery
Adsorption
Absorption
Catalytic Incineration
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. The availability of treatment, storage, and disposal services, and

. The availability of necessary equipment and skilled workers to implement
the technology.

3.3.1.7 Evaluation of Cost

Cost plays a limited role in the preliminary screening of technologies. Relative capital
and O & M costs will be used rather than detailed estimates. The cost analysis will be
based on engineering judgement and each technology will be evaluated as to whether the
cost is high, medium, or low as relative to other technologies.

3.3.1.8 Remedial Alternatives Screening

The objective of this process is to narrow the list of potential alternatives that will be
evaluated in detail. The screening process aids in streamlining the feasibility study while
ensuring that the most promising alternatives are being evaluated. This process is a
continuation of the technology evaluation process described in 3.3.1.

During the first phases of this task, specific technologies were evaluated against specific
remedial action objectives. During alternative screening, the entire alternative will be
evaluated based on its effectiveness, implementability, and cost. Alternatives developed

will include the following, as appropriate:

. Treatment alternatives for source control that would eliminate the need for
long-term management (including monitoring). '

. Alternatives involving treatment as a principal element to reduce the
toxicity, mobility, or volume of site waste.

. Alternatives for off-site treatment or disposal.

. Alternatives which attain applicable. and/or relevant Federal and State
public health or environmental standards.
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. Alternatives which exceed applicable and/or relevant Federal and State
public health or environmental standards.

As a minimum, the following alternatives will also be developed.

. An alternative that involves containment of waste with little or no
treatment, but provides protection of human health and the environment
primarily by preventing potential exposure or reducing the mobility of the
waste.

. A no action alternative.
The alternatives developed may overlap in some areas. Further, alternatives outside of
the above categories may also be developed. The alternatives shall be developed in close
consultation with the EPA and the OEPA. The rationale for excluding any remedial

action technology identified earlier will be documented in the development of
alternatives.

During the initial stages of Phase II, a Focused Feasibility Study (FFS) will be prepared
to evaluate a limited number of Initial Remedial Measures (IRM’s) which may be
implemented prior to the completion of the FS, at the request of the U.S. EPA. These
IRM’s would include:

. Collection and disposal of landfill leachate

. Treatment of leachate prior to disposal

. Excavation and disposal of material contained in the former lagoon.

IRM’s would be evaluated to satisfy the preliminary remedial action objectives. The FFS
would undergo review by the U.S.EPA and OEPA prior to implementation of any IRM’s.

3.3.1.9 Evaluation of Effectiveness

Only those reliable alternatives that satisfy the response objectives and contribute
substantially to the protection of public health, welfare, or the environment will be
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considered further. Alternatives posing significant adverse environmental effects will be
excluded. Alternatives to be considered further must attain or nearly attain Federal and
State ARAR’s and must significantly and permanently reduce the toxicity, mobility or
volume of hazardous constituent.

3.3.1.10 Evaluation of Implementability

Alternatives that may prove extremely difficult to implement, or will not achieve the
remedial objectives in a reasonable time period, or that rely upon unproven technology,
will be modified or eliminated.

3.3.1.11 Evaluation of Cost

An alternative whose cost far exceeds that of other alternatives will usually be eliminated
unless significant benefits may also be realized.

The cost screening will be conducted only after the environmental and public health
screening have been performed. Total costs will include the cost of implementing the
alternatives and the cost of operation and maintenance.

3.3.1.12 Selection of Alternatives

To determine the appropriate remedial actions at the Skinner Landfill, consideration must
be given to the requirement of other federal and state environmental laws. The remedial
action must meet applicable or relevant and appropriate environmental or public health
requirements (ARAR’s) as required by CERCLA Section 121. The alternatives array
document will be prepared and submitted to the appropriate federal and state agencies.
The responses to the alternatives ARAR document will be reviewed to determine the site
specific requirements for each alternative. Included in this document will be a brief
history and site background, a site characterization indicating contaminants, pathways,
and receptors and other pertinent site features. The alternatives will be summarized in an
array for comparison.
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3.3.2 Task 9 - Remedial Alternatives Evaluation

Each alternative will be evaluated on a technical, environmental, public health,
institutional, and cost basis. The alternatives will then be compared based on several
criteria and ranked such that the most cost-effective alternative meeting all criteria is
chosen.

3.3.2.1 Remedial Alternative Detailed Analysis

The alternatives that remain after completion of Task 8 will be subjected to a detailed
analysis. The analysis will take into account short-term effectiveness, long-term
effectiveness and permanence, reduction of toxicity, mobility, or volume,
implementability, cost, compliance with ARARs, overall protection to human health,
state acceptance, and community acceptance. For purpose of budget development, it is
assumed that up to five alternatives will be subjected to the detailed analyses described in
Task 9.

s Short-term Effectiveness Evaluation
The evaluation of short-term effectiveness includes determining the
effectiveness of the alternatives during construction and implementation

phases until remedial response objectives are met.

Protective measures revaluation will address the following areas of
concern:

- Protection of surrounding community and environment and site
workers during construction of the alternative.

- Protection of community and environment from hazardous
substances remaining after implementation of the alternative.

- Protection of workers during operation and maintenance of the
alternative.

. Long-term Effectiveness and Performance Evaluation

eid\SkinnerWorkPlan/Skinn 37 04003.01



. Long-term effectiveness addresses the results of the remedial action in
terms of residual risk after response objectives have been met. The
components of long-term effectiveness will be identified for each
alternative as follows:

- . Magnitude of remaining risk from untreated waste or treatment
residuals.

- The adequacy and suitability of controls that are used to manage
treatment residuals or untreated wastes.

- The long-term reliability of management controls for providing
continued protection from residuals.

. Reduction of Toxicity, Mobility, or Volume

. Contaminant reduction will aim to reduce the mobility, toxicity, or volume
of the contaminants. The analysis will favor treatment technologies that
produce permanent solutions such as alternative treatment technologies or
resource recovery technologies.

. Implementability

Implementation analysis will rcvicv? the technical and administrative
feasibility of the alternative along with the availability of the system.

. Technical feasibility will consider:

- Constructability of the technology.

- Relation to additional remedial action.

- Ability to monitor the effectiveness of the remedy.
- Maintainability of equipment.

Administrative feasibility will examine the likelihood of favorable community

response and the ability of related agencies to obtain approval for site access and
to coordinate activity related to the project.
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The review of sy;stem availability will indicate whether or not the necessary
equipment and specialists are available. If the solution requires long-term
operation of a treatment, storage, and disposal (TSD) service, then the review
must assure that long-term capacity will be available.

. Cost

The financial analysis will consider the cost associated with the following
aspects of the project:

- Capital costs associated with development and construction.
- Operation and maintenance.

- Present worth analysis.

- Cost sensitivity analysis.

. ARAR Compliance

Federal and state responses to the alternatives array submittal will be
considered in the detailed analysis of alternatives. Each alternative will be
analyzed in view of the contaminant-specific, action-specific, and
location-specific requirements identified during ARAR review.

. Overall Protection of Human Health

The final assessment will be made to check whether each alternative
meets the requirements that it is protective of human health and the
environment. The emphasis of this analysis is on long-term effectiveness
and permanence, short-term effectiveness, and compliance with ARARs.

»
. State Acceptance

This section of the detailed evaluation is limited to the analysis of formal
comments made by the OEPA during previous phases of the RI/FS.
Documentation in the FS Report should include such details as meetings,
opportunities for agency review, and transmittal of comments between the
U.S.EPA and OEPA.
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. Community Acceptance

The secton is used to address those features of the alternatives the
community supports, has reservations about, or opposes.

3.3.2.2 Comparative Evaluation of Acceptable Alternatives

The analysis performed for each alternative in Task 10 will be combined in order to rank
alternatives and support a recommendation. The relative performance of each alternative
will be evaluated in relation to each specific evaluation criteria. The advantages and
disadvantages of each alternative to one another will be clearly identified. The
comparative analysis of the alternatives will be presented in a narrative discussion and
will include a description of the following:

. Strengths and weaknesses of the alternatives relative to one another with
respect to each criteria.

. How reasonable variations of key uncertainties could change the
expectations of their relative performance.

. Differences between the alternatives measured either qualitatively or
quantitatively.

. Substantive differences among the alternatives.

The evaluation of innovative technologies shall include a description of their potential
advantages in cost or performance and the degree of uncertainty in their expected
performance.

The ranking system will provide each consideration a weight to allow a cost/benefit
analysis to be performed. Incremental cost/benefit analysis and decision analysis are
each described below.

. Cost-effectiveness Analysis
A cost/benefit (C/B) analysis will be performed on the alternatives so that

selection of an alternative can be made that provides the most cost-
effective alternative with a favorable balance between protection of public
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health, welfare, and the environment. The C/B analysis will be evaluated
with potential synergistic considerations of the sensitivity analysis.

. Decision Analysis (Sensitivity Analysis)

A sensitivity analysis in conjunction with a C/B analysis will be used to
screen the alternatives for selection. The variables to be evaluated for
selection of the alternatives will be analyzed as to their weight
(criticalness) in allowing an alternative to be viable.

3.3.3 Task 10 - Feasibility Study Report

A preliminary report will be prepared presenting the results of the FS and recommending
a remedial alternative(s). Copies will be submitted to the U.S. EPA and the OEPA. The
U.S. EPA and the OEPA will review and provide comments on the draft document.

A draft final report will be prepared for submission to U.S EPA and the OEPA. The
report will include the results of the FS and will include any supplemental information in
appendices. This report will recommend a remedial alternative(s). After receiving the
Draft Final Report, public comment will be sought by the U.S. EPA and a responsiveness
summary will be prepared by U.S.EPA. A public meeting will be held during the public
comment period to discuss the Draft Final Report and recommended remedial alternative.
Minor, if any, changes in the report would be made after the responsiveness summary.

The report will include detailed discussions of findings under each task and will
document the site-specific factors used for evaluating and eliminating alternatives and
technologies.

At the present time, this Work Plan does not include preparation of a responsiveness
summary nor ROD preparation support. These items are not part of the existing Work
Assignment.

3.3.4 Task 11 - Close Out
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SECTION 4
PROJECT TEAM ORGANIZATION

Figure 10 portrays the functional organization chart for this RI/FS project. A large group
of people having diverse expertise will be required to successfully complete the project.
Most of the people will come from within the U.S. EPA and WW Engineering and
Science. Subcontractor services will also be required as noted in Figure 10.

Responsibilities of the project’s principal units are as follows:

U.S. EPA
. Provide authority and financial resources necessary to conduct RI/FS.
. Review and approve the technical approach to completing the study.
. Provide technical and quality assurance support.
. Provide assistance in contacts with the public.
. Assume lead role for community relations.
. Obtain site access permission.

. Review and approve study findings.
. Identify environmental standards/ARARS, provide applicable guidance.

. Review and approve the technical approach to completing the study.

. Review and approve study findings.

. Review remedial response alternatives to help identify response
objectives.

. Identify the State environmental standards/ARARs.

WW Engineeri ien am Management Office and QA Team
. Review and approve the technical approach to completing the project.
. Assure that project employees have been properly trained and have the
expertise needed to perform their assigned tasks.
. Provide technical support services to the project team as needed.
. Audit work progress and review study results to assure that the work

conforms to accepted QA/QC provisions.
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USEPA T T T T Quality Assurance Team
| Dennis Gebben
L
Ohlo EPA
Local Public ARCS Program Management
Robert Phillips
Project Manager
Juke Boaton Fleld Services QC
I 1 I Will Baaton
Associate Project Geology/ Geophysics QC
Project Manager Engineer Jeff Sutherland
Craig Lucy Pugh
VandenBerge vy T Engineering QC
[ Eric Strang
Bill Davidson Surveying Rick Rediske
Quality Assurance/ I Construction Health & Safety
Community Relations Steve Hoin On-Site Facilities
]
Fieid Technician = AdMnWatlvo
Undesignated Gary Kienzle
]
Environmental | | Graphics
Assessment Doug Smith
Glenn Hendrix
|
Field Geologist
Undesignated
I
Subcontractor Figure 10
Drilling

WW Englneering & Science

and Responsibliity
Skinner Landfill

February, 1989

Project Functional Organization
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WW Project Manager
. Ensure technically sound, defensible, complete deliverables.
. Manage the technical project team and assure that deadlines are met,
quality control is observed, and budgets are met.

. Arrange for support services as needed.

. Provide U.S. EPA with project management reports.

. Perform or technically supervise the performance of the work identified in
the Work Plan.

. Assure that data collection and data interpretation activities conform to the
QAPP Addendum and Health and Safety Plan.

. Anticipate technical problems and recommend solutions.

The responsibilities of groups and individuals may change as the RI/FS study progresses.
Such changes are anticipated in order to benefit from specialized expertise of various
staff members. The monthly report will indicate any significant changes that occur.
The following individuals have been assigned to leadership positions in the project:

ARCS Program Manager: Robert Phillips

Project QA Team: Dennis Gebben

RI/FS Site Project Manager: Julie Beaton

Associate Project Manager: Craig VandenBerge

Project Engineer: Lucy Pugh

Project Geologist: Bill Davidson

Environmental Assessment Coordinator: Glenn Hendrix
Geophysicist: Steve Hoin

Biographies for each of these individuals are included in Appendix C.
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SECTION 5§
SCHEDULE

The tentative schedule for the RI/FS is shown in Figure 11. This schedule may be
revised as the work progresses due to the following:

. interim authorization of parts of the RI

. climate extremes which prevent work, i.e. tornadoes, thunderstorms, low
or high temperatures

. technical changes implemented under advice of the U.S. EPA, the OEPA
or WWES

. Schedule changes if they become necessary, will be documented and
presented in the monthly reports.
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TASK
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6 7 8

MONTH
9 10 11 12

1 2

Work Plan Review & Data Approval
Update Background Data

Mobilization for On-Site Work
Public/Private Well Sampling & Analysis
Boring/Well Drilling Sampling & Analysis
Surface Soil Sampling & Analysis

Surface Water & Sediment
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Lagoon Sediment Sampling & Analysis
Geophysical Logging
Hydraulic Conductivity Tests

Site Investigation Analysis

Prepare R! Report;
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U.S.EPA under contract no. 68-01-6939.

Roy F. Weston, Inc. July, 1985. Sampling and Analysis Plan; Skinner Landfill;
West Chester, Ohio. Prepared for U.S.EPA
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APPENDIX A
BORING LOGS FROM H. C. NUTTING COMPANY (1977)
AND FIT INVESTIGATION (1982)
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TEST BORING REPORT

Page 1 G 2
cueNT___Alvert Skinner OROER No. . 2130.4
" pmosecr__Skinner Landf111, West Chester, Ohio HOLE Ne. 1
LOCATICN &5 _showvn om vlaa
. pRILER___J. Mitchell DRILL No. 33 DATE STARTED 7-29=75
[* ELEVATION REFERENCE DATE COMPLETED___7=29-75
, CASING: DIAMETZR z HAMMER WT. e FALL e
| SAMPLER: DIAMETER & TYPE___2. v. Soiit Sogon HAMMER wr.__ 1408 _rau_ 30
. DEPTH TO WATER: IMMEDIATE Noae UPON COMPLETION. Jona
. DEFTH TO WATER DAYS ASTER compLeTiON_ Backfilled WATER USED IN DRILLING—— %0
- ELEIVATION } O¢PMTH™ SESCMPTION OF MATERIALS SAMPLE SAMPLE —“F;? [ ou’g Reeas
- Y il il Rl s -2
0
! 2.0' Brovm and gray silty clay 1 0~-1.5 Ss 3-4-6 18’
i_5 with a trace of organics, F
P noist - stiff to very
scifs
2.0 ° .
6.0' Brown sandy silty clay 2 2.5-4 Ss 3-5-9 16"
~ and fine to coarse zravel, 3 5-6.5 1 12-17-19} 9"
! (limestone pebbles), ' 4 7.5-9 ss 12-18-16} &"
- moist - very sciff
‘; 5.0
: 2.0 Browa clayey fine to
medium sand and fine to
; coarse gravel, (lirestone
b pebblaes), moist - dense
, 10.0' 5 10-11.5 ss 21-9-8 12"
{ 2.9 Browm sandy silet with 6 12.5-13 Ss 23 4"
} fipe to coarse gravel, :
.- (linestone pebbles) and
% clay seams, moist - medium
.- dense .
. 12.9' ‘
e «s:

ampiss reLsvered {ram lthis tast Joring are 3Jvailadie far inspaction, whics is
trangly recammendad. The camaany assumes na resgonsibility for interprata.

~30% Made 9y athers af :9ad Searin
CRar3CLeriSNC3 OF Maltaritie wumadecs-

L «22a3ility, 2xcavating or othar hysiea

Respectiully submitted,
C. NUTITTING CO.

D

THE H.
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Page 2 of 2
€T _Sicionez Landfil]l, West Chester. Ohio HOLE No. 1
LLIVATION | 2erTM ” SAMALZ | Sammg r;;: 3 3'0" "l
, DESCRIPTION OF MATIRIALS Ne. oL SAMPLE S-ll::":
12.9 5’““‘%..
3.8 Brown fina to coarse sand 7 13-14 | ss 50-39 1
and gravel, 8 15-16.5| ss . 16-25-26] 1.
moise - veary dense
15.5'

BORING COMPLETED




- "'(” i
s vemee - o - gl e .'” (‘.""‘
!—G)Ti‘z.. - Ja y 1]] ':JJ‘JJJ'.ra
y c(crrtc:-muc.\t. ANO TESTING INGINIIHS SINCE 15
) 4120 AiIPOIT ROAD - CINCINNATS, OMIO 48228 » TZL $513-321.33
: A A B e tn SN AUTHOMEATION FOR PUBLIGATION 7 ITATTLEN . SONCLUs@Na.
SN EXTRACTS PROM 02 MMOARGING OUR REPENTS 18 FCSERVED FPENSING OUR WHHITTREN APPRQVYAL, *°
TEST BORING REPORT ' 8/18/76~dn
Page 1 of 2
CUENT _____ Albert Skicner ORDER No.___2150.4
. PROJECT. Stinnay Landfi1l. Yest Chestar, Ohio HOLE No. 2
" LOCATICN A3 _shown on >lan
ORILLER 3. Ford BRILL No. 32 DATE STARTED 7-29-756

DATE COMPLETED____7-29-76

ELEVATION REFERENCE oo e
2.25 I.D. dollow Scen Auger

TSASING: DIAMETER HAMMER WT. FALL
| JAMPLER: DIAMETER am__.:._Q'_rC’_D_-_e.EL}.E_SzﬂL___HmMsa wr 1404 __ ran 20"
" DEFTH TO WATER: IMMEDIATE None UPON COMPLETION Nona
‘.- - MEPTH TO WATZR DAYS ArTER compLzmion.Backiilled Upon warer useD IN BRILLING—tiO
TTYPE | BLOWS PR reaere
ILEVATION Dlo"ﬂt DESCRIFPTION OF MATINIALS a:‘l:!-l SAMMLE uf:;u l" ON‘ egsves
- : 2.5 3rown sandy silcy clay 1 0-1.5 Ss 1-3-3 6"
, with fine gravel and
lizestone fragnments,
(£411), woist - sofc
2.3 . 2 2.5-4 4 3-3=4 13"
2.5° Brown and black silcy :
clay with organics,
(topsoil and £111),
moist - soft
- 5.0 3 5-6.5 SS | 4-5-5 18"
2.5 Brovn and gray silty .
clay, (£111),
moist - stiff
:__ 7.5 ) 4 7.5~-9 8s 8-~14-15 18"
5.0' Browa and gray silty clay 5 10-11.5] SS 6-6~6 8"
with fine to coarse sand .
; and gravel, (odor detected,
e possible £111),
moist - stiff
12.5'

!E;. ARKS:
~ ) Rewpectfully submitted,
ar lu recaveared from this tast Doring ore avaiabie for insgection, which 13 Tu@fﬂ C. NUTTIVG co.

tre. gly rescmmended. The campany Jssumas ag resgonsibility for interpreta- $
% . mads Sy others of isad deanng, sl:mmy. e1cavating or other physical '
1 jcteristics at materiais g-muuud in ihe barinyg,
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30RING COMPLETED

~——
Page 2 of 2
FTMECT___Sxkinnay Laadfilr. Wasc Chasrer, Ohis HOLZ No. 2
ZLIVATION o™ CESCMIPTION OF MATERIALS SAMPLE SAMPLY T;:‘ ’ [ 8';:‘ Rees
19 50 N SAurx 37.:'.-01051&
2.5 Browm sandy siley clay 6 12.5-14 Ss 6-8~-10 1¢
with fine gravel, (odor
detected, possible £111),
moist - seifs
5.0’ t . 7 15-16.5 ss 7-8-13 18
1.5 3rowvn silty fine to
sadium sand with sile
Seams and coarse sand,
Boist - mediwum dense
15.5"
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el A MUTULL PROTRCTION TO CLIZNTER, T™HE PUELIC, ANG QUASILYES. ALL RKFORTY ARE SURNITIRO an’The
CONMBRNTIAL PROMEINTY OF CLIZNTE, AND AUTHORIZATION POR PUSLICATION OF STATTMENTS. CORELUSIONS,
N TRTRACTY PRGOS Of SECAABING GUR REFOSTS 18 NSETAVED PXAGING DUR WIITTEN APFPROVAL, **
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TEST BCRING REPORT 8/18/76-dn
. Page 1 of 2
cusnt____Albext Skinner ORDER No. 2130,4
PRcuEcT_ Sinnar Landfill, VWest Chester, Ohio HOLE Mo 3
LOCATICN A8 shoun om plas
pricer__J, Micchell DRILL No____ 33 DATE STARTED 7-29-76
ELEVATION REFERENCE — DATE compLETED___7=29=76
CASING: DIAMETER 3.25" 1.D. Hollow Stem Auger HAMMER WT._. FALL
Ty e . ——
SAMPLZR: DIAMETER & TYPS : : t Spcon HAMMER WT.._ 1408 __sau__ 30
DEPTH TO WATER: IMMEDIATE Y22 _segn @ 13.5' UPON COMPLETION None
OEFTH TO WATER DAYS AFTER compreTiON 32ckfilled Ubon wartem USED IN DRILLING Yo
—— ——
RIVATION } SEFTH DCICRIFTION OF MATERLALS SAMPMLE SAMPLE 1?:‘ '%F Re
13 Ne. DEPTH SAMPLE b | %4
o 0 M Aot
{ 5.0’ 3rovn clayey fine to coarse | 1 0-1.5 ss 14-13-11
\ sand, gravel and limestone 2 2.5-4 ss 29-19-21
1 fragments, moisz -~ medium ‘
dense to dense
5.0' 3 5-6.5 ss 25-40-26
2.0° Browm clayey fine to coarse
sand, gravel and limestone
fragments, moisc - very
dense
7.0
3.0’ Brown fine to coarse sand 4 7.5-9 SS 15=-16-2n
and gravel, moist - dense
10.0' 5 10-11.5| ss | 10-15-22
1.0' Brown and gray clayey fine
to coarse sand and
limestone fragments,
moist - dense
11.0'

ARKS:

! Respectiully submitted.
" Sampies racovarad from this test boring are availabie for inspection, which is THE= ac' NUTTING CO.
O P \ A

strongly recommanded. Ti® campany assumes no rasgorsibility for interarata- Y
tians made % othass 21 !0ad oeanng, stadility, axcavating ar other Shvsica!

SRrICTAristre 2 marae. ot
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PecugCT Skianer Laudfill.'Wiac Chester, Ohio

UIVaATION oo™

CESCRIPTION OF MATERIALS

SLOws
o “’!l

12.5°

13.5°

1.5 Gray till wirh gravel,

zoise - Stiff, (driller’s

break, not enough sample
to chack).

1.0 Broén Sandy silt and fine

tO0 coarse 8ravel with
tone fragnen:s,
moist - edium dense

0.5 Brown clayey fine sand

with fine gravel,
20ist - medium dense

BORING COMPLETED

6 [12.5-13.5 ss

7 13.5-14

SS

.;Auu ?;
o s LN

7-8

10
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VAR A NUTVAL PROMETION TO CLIENTE, THE PUSLIC, ANG CUSIRLYRS, ALl SRPONTS Asg BUSWITTED AN TRE
SOMNMNBENTIAL PROFIETY OF QlIENTS, ANDS ANTHORZATION POA FPUBILICATION OF STATENEINTI, CONCLUSIONS,

S

‘q- ’

GHOTECHNICAL AND TESTING ENGINEERS

T4 H. . BUTTINEG COmAA

siNCE

4120 AIRPORT ROAD +» CINCINNATI, OHIO 48228 + TEL 8§13-321.3

OF CXTRACTE PRGN OF FMEASDING OUA RIIFOATE I8 ACICAVED FENOING OUR WRITTEN irredvais ™

TEST BORING REPCRT 8/18/76~dn
Page 1 of 2
CUENT____Albert Skioner ORCER No.___2130.4
proJecT. Skinnsr landfill. West Chaster, Ohio HOLE Ne. 4
LOCATICN__A3 showyg og olap
pmizr__ 3. Ford pRILL No 32 DATE STARTED 1=29=75
. ELEVATION REFERENCE . DATE COMPLETED___7=29-75
CASING: DIAMETER 2.235" i.D0. Hollow Sctem Auger HAMMER WT,
SAMPLER: DIAMETER & TYPE___ 2.0 O.D. Soiit Sccon HAMMER WT.. 160% __rarr_ 307
OEPTH TO WATZR: IMMEDIATE None UPON COMPLETION. Nope

DESTH TO WATER DAYS AFTER compLEnicn Backfilled Upon warer usep v omiLLING O
OEVATION | OCPTH EICRIPFTION OF MATERIALS SAMPMLE | saumx ﬂO;‘ .%:9 Reee
o' Ne. oCrTA sAMPLE as3y
Y 2.5 Brown silty sandy clay, 1l 0-1.5% Ss 3=b4=4 1
N oist - medium stiff
2.5 : 2 2.5=4 ss 5-9-9 1
2.5' Brown sandy silty clay
with fine to coarse
gravel, molist - soft
5.8 3 5-6.5 SS 5=-5-3 1c
2.5' Browvm clayey fine to
coarse sand and gravel,
moist -~ medium dense
7.5 ' 4 | 7.5-9 ss | 9-15-17 | 18
2.5 Browm sandy silty clay
with fine gravel and
lizestone fragments,
woist - stiff
10.0' ] 10-11.5] 'ss 6-9-11 13’
2.5 Brown fine to coarse sand
| and graval with a trace
- clay, m}s: - medium dense )
‘ 12.5°
':f L&
~

«Mmgies rxcaversd fram this test h'oving ace availabte far inspection, which is
TINQUy recsmmendad. The campany assumss no rescansioility iar interpesta-
. 0as mada 3y othars of laad haaring, stadility, azcavating or orner ohysical

Chlfﬂ::l'i!(ici 3t matariais remserasas

PREYSY

Respectfully submitted,

HE Y. C. NUTTING CO.

Fa

T A‘Vq



i Paye 2 ot 2
A cquEcT__ Sksisnet Landfill, Ke sarec, Obio HOLS Ne.__%
¢
”z SAMPLE ";! SLO,‘.HS’:!I
WIVATION | DEPTH DESCRIPTION OF MATERIALS s o™ S |saurze
12.5' T aare Rec
6 12.5-14 | SS 10-19-23

1.5’ .Browan sandy silcty clay
with fine gravel and
limestone fragmeats,
moist - medium stiff

14.0°'

BORING COMPLETZD

A-\




[l it

-

/ 2.0
N , : with fine gravel and

o — s —_ T —P.H - - ) -.—- - - wm— '-1
’ . HOH TAD Al . JU7T71056 $onaFAn
Meass?””’ GEOTECHNICAL AND TESTING SNGINESAS SincE 1

4120 AIRPORT ROAD « CINCINNAT), ONIO 45226 - TEL 813.321.8!

AB A MUTUAL PROTECTION TO GLIENTS, THE PUBLIC. ANG QUNSTLYEE. ALL SEPOATS ABNC JUSMITIED as THE
CONMBENTIAL PROPEATY OF GLiRNTI, ANO AUTHONIZATION PO PUSLICATION OF STATEWENTY, CONZLUSIOWNE.
@R CITRASTS FRGu 08 WUCANDING OUR REPONTS IS ACSTNVED PLMOING QUR WRITTEN ASPNOVAL. >

TEST SORING REPORT 8/13/76-dn
cueNT___Albext Sikisnaz ORDER Na. 2150.4
wrouzer. Sxinner Landfill, West Chester, Ohio HOLE Ne. 5
LOCATICN_ A4S shown on olan
ORILLER J. Micchall DRILL No. 33 DATE STARTED 7-29-175
ELEVATION REFERENCE DATE COMPLETED, 7-29-76

. CASING: DIAMETER 3.25" I.D. Bollow Stsm Auger HAMMER WT. FALL
SAMPLER: DIAMETER & TYPE_2: :D. Soliz Sooom — — jammeR wr__L1407 _pay__ 30

DEPTH TO WATER: IMMEDIATE
DEPTH TO WATER

Nona UPON COMPLETION None

DAYS aFTER compLemion_Backoilled Upom warem usep IN DRILLING

TP

QEVATION | OEFTH

0!

DESCMIPTION OF MATIRIALS &\'i.l:!.l SAMAME

Ross
otrTH

Brown sandy silty clay 0-1.5 ss
linestons fragnents,
zoist - medium stiff

2.0 :
2.0' Brown sandy silty clay,
=oist - stiff to very

scifs

2.5-4 SS 3=-4=5

A.'J.
1.0' Brown sandy silty clay,
zoist ~ stiff, (driller's
Jbreak, no sampla)

5.0 SS
8SS

8-9=17

4.0' 10-16~11

Brown clayey fina to
coarsa sand, gravel and
limestone fragments,

moist - medium dense

9.0'

LY

BORING COMPLETED

i
!

_3amgies racavered from this test haring are available for insoection, which is

N

Rempectfully submitted,
THZE H.C. MUTTING CO.

Byl ™~

strangly recommended. The company 3s3umas no respansidility far intarprata.
tizas made 3y others of load Seanns, stahility, excavating or other physical

characianstics ot matariais nen<trite? in the banng, ik
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DRILLING LOG

Page 1 of

State Ohio

Site Skinner Landfill

Boring No. B-5

Drilling Firm ATEC

Type of Drill

Oriller

Geologist Micheal McCarrin

Start Date *

Compietion Date July 20, 1982

Ground E1.

Groundwater E1.
at completion

after days

Total Depth of Boring 16.5'

lTow | Sample
Elev. | Depth Description Count No. Remarks
_
J
0] GROUND SURFACE
1] Silty Sand, brown 4/7/23 1 damp
2 ]
3 7] Sandy Silty Clay, brown-tan
] ~ 4/6/6 2 moist
4—
-
6_] 3/5/4 3 moist
7]
8_]
9_]
10 7




"~

'

State Ohio Boring No. B8-5
Site Skinner Landfill Page 2 of 2
Blow | Sample
Elev. | Depth Description Count |  No. Remarks
11 2/4/5 4 very moist
12 7
13 7]
14 7
15 7]
| Shale, grey
16_ 7/13/ 5 wet
End of Boring 15

17

wda b by bad gl

Well Construction:

= Screen set from 12.0 to 15.0
feet

- Sand from 11.0 to 15.0 feet

- Bentonite from 9.0 to 11.0
feet

- Cement grout from 0.0 to 9.0
feet

- Well protector casing

2" PVC well casing

- 3'-0.010" PYC screen




TS

ORILLING LOG

Page 1 of

2

State Ohio

Site Skinner Landfill

Boring No.

8-6

Drilling Firm  ATEC

Type of Drill

Start Date July 20, 1982

Completion Date July 20, 1982

Ground E1.

Groundwater E1.
at completion

after days
Oriller
Total Depth of Boring 19.0'
Geologist Micheal McCarrin -
Blow | Sampl
Elev. | Depth Description Count No. Remarks
0 GROUND SURFACE
_ 10/
1 | Silty Sand, brown, with gravel | 30/24 | 1 damp
2
37 267
B 25/22 2 damp
4—
5_]
_ - 197
6_| 14/17 3 damp
7
8—
] Sandy Silt, brown
9
10 7




State Ohio Boring No. _B-6

Site Skinner Landfill Page 2 of 2
Blow | Samp!
Elev. | Depth Description Count No. Remarks
_ 16/
11_| a1/22| 4 moist
12 7
13 7
14 7
15 7
16 7 7/6/8 5 wet
17 7]
18 ] Sand, grey
i 8/9/104 6 wet
19 - End of Boring
_| Well Construction:
_| = Screen set from 16.0 to 19.0
_ feet
| - Sand from 12.0 to 19.0 feet
_| - Bentonite from 10.0 to 12.0
i feet
_| = Cement grout from 0. 0 to 9 0
_ feet
_1 = Well protector casing
] = 2" PYC wel] casing
| = 3'-0.010" PYC screen




DRILLING LOG

Page 1 of

2

State (hio '

Site Skinner Landfill

Boring No. B-7

Orilling Firm ATEC

Type of Orill

Drilier

Geologist Micheal McCarrin

Start Date July 20, 1982

Completion Date July 21, 1982

Ground E1.

Groundwater E1.
at completion

after days

Total Depth of Boring 29.0'

Blow | Sampid
Elev. | Depth Description Count No. Remarks

]

0 GROUND SURFACE

1 7] Silty Sand, brown 1 dry
2

3 7] Llayey Silt, brown 2 damp
4_]

5

6] 16/30/] 3 damp

_ 15

7—.

8 ]

9 ]
10




<

b ) State Ohio Boring No. B-7
. Site Skinner Landfill Page 2 of 3
Blow | Sampl
i Elev. | Depth “Description Count No. Remarks
i 11 ] 17/204 4 | moist
_ 30
o 12 7
13 ]
14 Silty Sand, brown with gravel
4
- 15 7
16_] 18/2544 5 moist
e 29
& 17
- 18 |
- | Silty Sand, grey with gravel
N 19
20 7]
21 ] 8/10/| 6 | wet
_ 12
~ 22—
23 7
A
24 7
25 7 _
26 43/40) 7 wet
i 29
. 27
28 Clayey Till, brown
j 46/36/] 8 moist
- 29 End of Boring 54
i




-

State Ohio Boring No. B-7
Site Skinner Landfill Page 3 3
Blow Samplq
Elev. | Depth Description Count No. Remarks

Well Construction:

- Screen set from 22.0 to 25.0
feet

- Sand from 21.0 to 25.0 feet

- Cement grout from 0.0 to

21.0 feet

Well protector casing

2" PVC well casing

3'-0.010" PVC screen




ORILLING LOG

Page 1 of 2

State Ohio

Site Skinner Landfill

Boring No.

8-8

ODrilling Firm  ATEC

Type of Drill

Start Date July 21, 1982

Completion Date July 21, 1982

Ground E1.

Groundwater El1.
at completion

after days
Driller —
Total Depth of Boring 19.0°
Geologist  Micheal McCarrin
Blow [ Sampie
Elev. | Depth Description Count No. Remarks
07 GROUND SURFACE
1 7] Silty Sand, brown 12/15/] 1 dry

15

W 0 N s W N
O A A T T P '

[y
o

Cla Silt, brown with sand
and gravel

26/20/) 2 dry
. 14

16/30/] 3 very moist
15




P I T T T

Boring bentonited from 15.0

to 19.0 feet

Screen set from 12.0 to 15.0
feet

Sand from 10.0 to 12.0 feet

- Bentonite seal from 8.5 to

10.0 feet
Cement grout from 0.0 to 8.5
feet

- Well protector casing

2" PVC well casing
3'-0.010" PVC screen

State Ohio Boring No. 8-8
Site _Skinner Landfill Page 2 of 2
Blow | Sampl
Elev. | Depth Description Count No. Remarks
11 7] 14/19] 4 | moist
- 27
12_]
13 7]
14 7]
15
| Shale, grey. :
16 100 5 dry
] for 5"
17_
18 7
_ ¢/1 6 dry
19 End of Boring for 4"
20 7| Well Construction:




APPENDIX B
PREVIOUS CHEMICAL DATA



LAGOON SAMPLING CONDUCTED IN 1976

. (No sample location map available)



Results on Laboratory Analysis of Samples Collected
@skinner Landfill, Union Twp., Butler County

Date of Collection:  May 11, 1976
Identification of samples (ODH lab number)

$13750-Liquid in pit (black color) '

$#$13751-Liquid in pit (orange color) : e
¢13752-Barrel recovered from pit .
$13753-Barrel recovered from pit

$13754-Barrel recovered from pit

Constituent $13750 $13751 - $13752 $13753 $13754
(A1l results in mg/l (ppm)) , -
Cyanide ' 6.76 7.5 0.36 5.4 761
Cadmium 755 180 2.0 5.6 50 .
Chromium(total) 160 65 4.0 350 126
Lead(total) 1050 285 — 1370 554
Mercury(total) 0.047 . 0.0135 0.006 0.0]). 0.075
Zinc - 480 165 20.0 420 325
Copper 185 129 2.1 269 1840
Phenol 27.3 24 12.8 .8.8 . 11.2

U.S.EPA (Cincinnati lab)
" 13750 $13751
Cyanide . 9.1 mg/) ~7.7 mg/1

Qualitative determination by gas chromotography-Mass Spectrophotometry
process of the constituents in the liquid from Skinner landfill
(U.S.EPA Lab-Cincinnati)

Comment: major portion of "ooze"™ is composed of pesticide intermediat:
Compounds: compounds from which pesticides are formulated, and are in
their own right toxic. : :

Trichloropropane

Dichlorobenzene

1, 3 Hexachlorobutadiene (Aldrin Component)

Naphthalene (A major Component)

Hexachlorocyclopentadiene

Methyl Napthalene (Two Isomers)

Iso-Butyl Benzolate .

HexachloroNor-Bornadine (Endrin Intermediate)

Octachloro-cyclo-pentene (The major component, chlordane
intermediate)

Heptachlor-nor-borene (Major component-possibly heptachlor
intermediate) :

lexachlorbenzene (Major Component)

Chlordene (Chlordane Derivative?)

Methyl Benzyl Phenone

Octachlor penta fulvalene



- prso—

Ca.

Tadle 4-2
QUANTITATIVE RESULTS OF LABORATORY ANALYSIS
PIT 0OZE AND BARRZL LIQUID
SKIMNEX LANDFILL

Collection Date: May 13, 1976

SAMPLE NMBER

Constitutent 13730 13951 = e137s2 913783 013754
(A1l results in mg/l)

Cyanide 6.76 7.8 0.3 S.h 761
Cadaiun 758 180 2.0 $.6 50
Chromium (total) 160 (1] 4.0 350 126
Lead (total) 1,050 288 .- 1,370 [ {13
Mercury (total) 0.047 0.013s 0.006 0.01 0.075
2inc 480 168 20.0 420 325
Copper 1ss 129 2.1 269 1,860
Phenol 27.3 &% 12.8 8.8 11.2

The adove samples were tested at the U.S. EPA Cincinnati Lad.

413750 413751

Cyanide 9.1 7.7
The sample above vas tested at the ODH Lab,
Identification of sa=mples

#13750 - Liquid in pic (dlack eolor)

#13751 - Liquid in pit (orange eolor)
913752 - Barrel recovered from pit
‘#13753 - Barrel recoverad from pit
913754 = Barrel recovered from pit
GLIL20/7 ) T
emaw . QVI&DL.’\ " ....-.”(‘ N [} [} - . "~



Song, . l‘i’ ‘Ii’ YECE|V |

g%‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY!N /2 ;22

\ CINCINNATI, ONIO &3268
il

F -1 ShPEntal Prvcz iion Ag::

"ENVIRONMENTAL MONITORING AND
SUPPORT LABORATORY = CINCINNATI

June &, 1976

) »
Mr. John E. Richards
. Ohio Environmental Protection Agency
Post Office Box 1048
Columbus, Ohio 43216

Dear Mr. Richards:

As requested by telephone on May 19, 1376, we have analyzed the
samples delivered to us by Mr. Ken Harsh on May 20. The results of
our examinations to this date are:

Sample Identification Analytical Result

#76-18-#1 Pit Trench Total cyanide - 9.1 mg/kg (wet weight)
Organic compounds found and identified:

trichloropropane

dichlorobenzene

1,3-hexachlorobutadiene

naphthalene - a major component
hexachlorocyclopentadiene

methyl naphthalene (2 isomers)

§sobutyl benzoate
hexachloronorbornadiene
octachlorocyclopentene
heptachloronorbornene
hexachlorobenzene
chlordene

methyl benzophencone
octachloropentafulvalene

the major component
a major component
a major component
2 major component

! #76-19-'2 Pit Trench Total cyanide = 7.7 mg/kg

Organic compounds found and identified:

trichloropropane
dichlorcbenzene
1,3-hexachlorcbutadiene




nzphthalene - a major component
hexachlorocyclopentadiene

methyl naphthalene (2 isomers)

isobutyl benzoate
hexachloronorbornadiene |
octachlorocyclopentene

L4

the major ;Bmponent

heptachloronorbornene . - a major component
hexachlorcbenzene . = a major component
chlordene -

a4 major component
methyl denzophenone

octachloropentafulvalene
benzoic acid

The sa=ples are being held under Chain of Custody procedures for
further analyses and submission as evidence if prequired. .

Sincerely yours,

(et &yt
Dwight G. Ballinger

Director
Environmentl Monitoring and Support Laboratory .- Cincinnati

cc: Dr. Edward Glod, Ohio EPA



TAT SAMPLING CONDUCTED IN 1986

(No sample location map available)



= Py River Center. 111 North Canal Steeet, 8th Floor, Suite 855,
b Chicago, 11 60606 ¢ (312) 993-1067

\_/‘

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-01-7367

Mr. Steven J. Faryan July 20, 1988
Deputy Project Officer T >

Emergency Response Section \

Western Response Unit TAT-O%}GZ-00'34
U.S. Environmental Protection Agency k

1l1th Floor

230 South Dearborn Straet
Chicago, Illincis 60604

Reference: Skinner Landfill, Butler County, Ohio
TDD# 5-8702-07 ‘

Dear Mr. Faryan:

orp~Janua 28, 1986::?he U.S. Environmental Protection Agency
(U.-S=—EPA)_tasked the _Technical Assistance Team (TAT) to conduct
a site assessment of the Skinner Landfill in Union Township,
Butler County, Ohio. The enclosed site assessment outlines the
background of the site, and describes it as observed in January
1986.

As the site is on the National Priorities List and currently
being addressed by the U.S. EPA Hazardous Waste Division,
Remedial Section, no action by the Emergency Response Section is
recommended. However, based on the existing conditions at the
site, the following recommendations are presented for referral to
the Remedial Section:

© Establishing a ground water monitoring program for wells
in and around the landfill.

© Removing and disposing of contaminated soil near Skinner
Creek.

© staging drums from the northeast side of the landfill for
sampling, overpacking, and disposal.

Roy F. Weston, Inc.

SPILL PREVENTION & EMERGENCY RESPONSE DIVISION

I Association with ICF Technology Inc., C.C. Johnson & Associates, Inc., Resource Applications, Inc.,
Geo/Resource Consultants, Inc., and Environmental Toxicology International, Inc.



L wopeR

Mr. Steven J. Faryan | -2- July 20, 1988

Should you have any questions or require additional information,
please feel free to contact us.

Very truly yours,
ROY F. WESTON, INC.

Sy e,

ol Scott D. Springer
Technical Assistance Teanm
Leader, Region Vv

RM/dqQ
Enclosure

—



SITE ASSESSMENT
FOR THE
SXINNER LANDFILL

UNION TOWNSHIP
BUTLER COUNTY, OHIO

Prepared For:
U.8. Environmental Protection Agency
Region Vv

230 Bouth Deardborn Street
Chicago, Illinois
o

CONTRACT NO. 68-01-7367

TDD# 5-8702-07

g . TAT-05-G2-00434

Y

Prepared By:
WESTON~-SPER
Technical Assistance Teanm
Region V

July 1988
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1.0 SITE DESCRIPTION

The property utilized by Operating Industries Inc., commonly
known as Skinner Landfill, is a demolition debris landfill. Past
practices of the landfill involved acceptance of pesticide waste,
chemical waste, liquid industrial waste and, allegedly, military
chemical ordinance. The landfill is located in Butler County,
ohio, approximately one-half mile northeast of the Town of West
Chester, and approximately one-half mile south of the interchange
between Interstate 75 and Cincinnati-Dayton Road in Union
Township, Ohio, Range 3, Township 2, Section 22 (Figure 1l). The
Skinner property comprises approximately 78 acres of hilly
terrain. The property is bordered on the north and east by
wooded land, and on the south by both wooded and agricultural
land. To the west is Cincinnati-Dayton Rocad with an elementary
school located across from the Skinner property. The U.S.
Environmental Protection Agency (U.S. EPA) Remedial Investigation
Feasibility Study (RI/FS) report of the Skinner Landfill states:

"The site is situated in a highly dissected area that slopes
from a till-mantled, bedrock upland at elevations of 850 to
900 feet (M.S.L.) to a broad, flat-bottomed valley, which is
occupied by Mill Creek, at elevations of 600 to 650 feet.
Elevations within the Skinner property range from 650 to 750
feet. The property is traversed by two intermittent
streams, one of which, East Fork, flows approximately west
to east through the southern part of the site. The other
stream, known as Skinner Creek, flows southwesterly,
parallel to and about 600 feet east of Cincinnati-Dayton
Road. In the angle between the two streams is an upland,
having two en-echelon, elcngated hills, which are also
oriented roughly parallel to Cincinnati-Dayton Road.
Several ponds are present on the western flank of the
western hill, which shows evidence of sand and gravel
extraction.

In general, the site is underlain by relatively thin glacial
drift (less than 35 feet) over interbedded shales and
limestones of Ordovician age. Based on water well logs and
boring logs from the limited on-site investigations, the
soils are mixtures of sand, silt and clay in varying
proportions. The so0ll stratigraphy is not well-defined.
There appears to be a narrow buried valley that branches off
from the Mill Creek buried valley towards West Chester.
Drift thicknesses of up to 100 feet were found in West
Chester, where a substantial layer of sand and gravel
contain an aquifer which serves as a water supply for many
residences. This buried valley may extend into the Skinner
property at its southeastern corner in the vicinity of the



confluence of the two streams. Preliminary hydrogeologic
evaluations by St. John (1981) and Hosler (1976) concluded
that ground water flow in the vicinity of the site was most
likely in a southwesterly direction, toward the buried
valley. However, the depth and configuration of the water
table are not well-defined."

2.0 SITE BAGKGROUND

The Skinner property first became involved in 1landfilling in
1934. John R. Kennedy, sanitarian for the Butler County Health
Department, states in a 1959 letter that the landfill was used
for disposal of general trash from a paper plant, other materials
used in the paper making process, and scrap metal from various
sources. This letter was written in response to a complaint about
late night burning and irritating smoke coming from the Skinner

property.

on April 2, 1963, Operating 1Industries, 1Inc., requested
permission from the Butler County Board of Health (BCBH) to
conduct a sanitary landfill operation on the Skinner property in
Union Township. The principals of Operating Industries, 1Inc.,
included Albert Skinner, Skinner Sand and Gravel Company, and
George Solomon of Cincinnati, Ohio. The BCBH approved the use of
the site as a sanitary landfill.

The Dalewood Homeowners Association (DHA) opposed the landfill,
and subsequently stated their case to the BCBH. on June 25,
1963, the DHA wrote the BCBH, which stated that Skinner Landfill
was accepting "liquid cyanide waste" from the Sharonville Ford
Motor Company Plant. The DHA further alleged that chemical
wastes from Andrew Jurgens Company, Dow Chemical Company, Globe
Valve Company, and Cincinnati Chemical Company were being
disposed of in Skinner Landfill. In a letter dated June 23,
1964, the Ford Motor Company confirmed that materials containing
cyanide were disposed in the Skinner Landfill. No actions were
taken regarding these complaints, and the 1landfill continued
operations.

The Southwestern Ohic Air Pollution Control (SOAPC) received a
complaint from a citizen on April 19, 1976, concerning heavy
smoke and odors emanating from the Skinner Landfill during the
period of April 8, 1976, to April 19, 197s. The citizen also
reported experiencing eye irritation on April 16, 197s. This
same citizen reported seeing two tank trucks enter and leave the
landfill. SOAPC inspector Hugh Davis investigated the complaint
and reported that the cause of the latest observed fire (April
18, 1976) was the burning of old tires and scrap lumber at the
facility. He stated in his report that he could not discern any
chemical odor. One fireman reported that they feared the fire
would reach a nearby lagoon containing a black, oily liquid. The



surface area of the lagoon was estimated to be approximately 35
feet x 40 feet.

on April 21, 1976, the Ohio Environmental Protection Agency
(OEPA) was asked to investigate the latest suspicion of whether
waste from the Chem-Dyne Corporation Industrial Waste Storage
Plant was being delivered to the Skinner Landfill. The Chem-Dyne
Corporation denied that any of their waste was disposed of at the
Skinner lLandfill site.

After access had been denied on April 22, representatives of
OEPA, SOAPC, BCHD, and Butler County Sheriff's Deputies entered
the Skinner Landfill on April 26, 1976, with a search warrant.
The area of the lagoon noted during the April 18, 1976 fire had
been recently graded. This grading allegedly began the afternoon
of April 22, 1976, after access was denied. Over one hundred 55-
gallon drums marked "Chemical Waste" were also observed during

the April 26 inspection.

The OEPA received reports on May 3, 1976, that the Skinners had
been trucking unknown materials off their property late at night.
The trucks left the landfill with their 1lights off, and
consequently, were not readily identifiable.

Oon May 4, 1976, representatives of OEPA and the Butler County
Sheriff's Department returned to the Skinner Landfill site with a
search warrant to conduct further investigations. The inspector
found the road leading to the regarded lagoon area blocked by a
bulldozer, that the Skinners claimed was inoperable. When the
Skinners were told that the OEPA would return with the equipment
to move the bulldozer they stated that the following materials
were buried at the landfill: nerve gas; mustard gas; incendiary
bom?s: phosphorous; Flame Throwers; cyanide ash; and explosive
devices.

At this time the OEPA withdrew from the site, and inquiries were
made into the Skinner's allegations. Sources confirmed only that
that cyanide ash, phosphorous, and one or two flame throwers with
canisters had been disposed of by the Skinners. No confirmation
was available of the other materials claimed to be disposed of on
the site. Due to the possible involvement of weaponry, the
Pentagon was contacted and a specialized unit was secured to aid
in the site investigation.

At a meeting on May 10, 1976, between the Butler County Sheriff,
U.S. EPA, and the U.S. Army Special Unit, the Sheriff stated that
the Skinners' had been working all Saturday night, Sunday and
Sunday night moving earth. Representatives of the OEPA, U.S.
Army Special Unit, and Butler County Sheriff's Department entered
the Skinner Landfill on May 11, 1976, and proceeded to the lagoon
area that had been pinpointed on aerial photographs. As



excavation of the lagoon area was undertaken, a chemical odor
became stronger, and individuals in the general area reported
experiencing burning eyes and general discomfort. At a depth of
10 feet, the soil removed became black, slimy and moist. At 15
feet, thick black liquid began flowing into the excavated trench.
Between 15 to 20 feet, a layer of 55-gallon drums was discovered,
as well as red and green material resembling paint. Seven
samples were collected from the excavated site and drums.
Consultants from Chem-Dyne had stated earlier that there might
have been a clay and/or vinyl liner in the lagoon area. No liner
was encountered during the excavation.

Analysis of the May 11, 1976, OEPA sampling of pit coze and drum
liquid indicated the presence of several pesticide intermediate
compounds as well as cyanide, cadmium, chromium, lead, mercury,
zinc, copper and phenol. Despite these findings, the landfill

continued operations.

on July 22, 1977, J. Zorn, of Rayan Engineering, took aerial
slides of the Skinner Landfill and reported open burning in the
disposal site area. The OEPA reinvestigated the Skinner Landfill
on July 25, 1977, and made the following observations: demolition
type waste and earth had been dumped in the OEPA authorized
excavation of May 11, 1976:; a pile of unknown white bulk
material had been dumped recently; a leachate was noted seeping
from near the buried lagoon area; and drums were stacked near the
creek which runs through the landfill. The drums were filled
with a white colored semisolid. Several drums were leaking and
had drained into a nearby creek; Mr. Skinner stated that the
material was used for dust control on his driveways.

Legal proceedings were initiated by the State of Ohio, against
the Skinner Landfill operation, in the Butler County Court of
Common Pleas (CCP) on August 22, 1977. In January of 1979, the
CCP entered a final judgment, denying the Skinners any further
chemical waste disposal at their landfill. The Court refused,
however, to issue a mandatory injunction directing the Skinners
to remove the accumulated wastes present on the site.

Oon August 1, 1979, the Butler County Court of Appeals affirmed
the CCP 3judgment of January 1979, refusing to 1issue the
mandatory injunction to remove present wastes on site. Twelve
days later, on August 13, 1979, the OEPA requested that the
Attorney General's Office appeal the Court of Appeals, First
Appellate District of Ohio, decision in State of Ohio, ex rel.

d w ams, et +, VvVersus Albe Skinner and Mrs. Albert

Skinner, dba The Skinner Landfill, No. CA79-02-0010, filed August

1, 1979. OEPA lost this appeal.

The Field Investigation Team (FIT) on September 10, 1980,
attempted a site inspection, but were refused entrance by Mrs.



Skinner. On July 19, 1982, the FIT finally gained access and
began drilling four monitoring wells as part of the Mitre Program
(Hazardous Ranking System). The four monitoring wells were
completed on July 22, 1982. Two of the wells were dry, and the
other two were sampled on July 27, 1982. The FIT submitted their
assessment to the U.S. EPA on September 3, 1982.

In April 1983, the U.S. EPA conducted a responsible party search
of the Skinner Landfill. The Remedial (REM II) activities for
Skinner Landfill undertaken by Roy F. Weston Inc., began in
August 1984. On January 28, 1986, U.S. EPA Remedial Project
Manager (RPM) Gene Wong, requested that the U.S. EPA Emergency
Response Section perform a site assessment of the Skinner

Landf£ill.

3.0 SITE INSPECTION

Oon February 13, 1986, On-Scene Coordinator (OSC) Ross Powers, and
Technical Assistance Team (TAT) members Robert McLeod and Craig

— Bell met with RPM Gene Wong, OEPA representative Tom Onco, and
Mark Hudson and Mike Bort of Roy F. Weston, (REM II project).
Additionally, Mr. Skinner's son, Ray Skinner was present as an
escort. TAT members air monitored <the site with a
photoionization detector (HNU) and a combustible gas indicator.
Only the HNU readings exceeded background, which occurred during
near contact with suspect material.

During the site inspection, it was noted that active demolition
waste landfilling was occurring throughout the 78 acres of the
Skinner Landfill. The site, well vegetated with mature trees,
had four active residences within its confines (Figure 2).
Partial fencing encompassed the site, however the landfill was
easily accessible with off-road recreational vehicles entering
the site often. Numerous underground storage tanks, junk
vehicles, appliances, railroad cars, and demolition debris
littered the site. The Skinners also have several pieces of
S heavy equipment, a rock crushing device, several storage
buildings and an abandoned stacked burning pit on the site.

Supposedly, numerous drums on the 'site contained motor oil,
grease and anti-freeze, which are used in the operation of heavy
equipment. One group of drums, near Skinner Creek on the west
side of the site, consisted of thirty-three S55-gallon drums
marked "paint thinner", and sixty-three 5-~gallon cans marked
"roofing tar". These drums were in deteriorated condition, and
several had degraded to the point 'of losing their contents. The
other large collection of drums was at the north boundary in a.
heavily vegetated area. Here, approximately fifty 55-gallon drums
were situated in a disorderly manner. Several of these drums
were severely degraded and the contents solidified. These drums
appeared to contain paint. All other drums and tanks on the



site, which contained materials, were identified by Mr. Ray
Skinner to contain motor oils, grease and anti-freeze all used in

the operation of the landfill.

Mr. Ray Skinner reported that he intended toc move all the drummed
material used in the landfill operation into locked railrocad
cars. Mr. Ray Skinner also stated that he intended to sell the
tar and thinner located by Skinner Creek, and crush every empty
steel drum on the landfill. The several large underground
storage tanks present on the site were part of a scrap metal
operation engaged in by Mr. Ray Skinner, and were open and

appeared empty.

The site of both the buried lagoon and excavation of May 11,
1976, was heavily vegetated and partially covered by demolition
debris. The four monitoring wells at the o0ld lagoon site
appeared to be in good condition. One empty electrical
transformer was observed at the site.

Oon February 14, 1986, TAT members Bell and McLeod met OSC Powers
and RPM Wong, at the Skinner Landfill to conclude the site
inspection. Mr. Ray Skinner again accompanied the group during
the inspection. The morning activities consisted of continuing
to locate and identify drums and their contents. The drums
located that day were either empty, or identified by Mr. Ray
Skinner as containing material used in the operation of the
landfill. At the end of the day, it was decided that a
comprehensive sampling of the site would be carried out to
characterize the site.

On February 19, 1986, TAT members Bell and Mcleod met 0SC Powers
at Skinner Landfill. Mrs. Skinner refused entry, stating that
her son was not available to escort the team. OSC Powers
contacted the office of Regional Counsel who worked out an
agreement to allow entry on February 20, 1986.

On February 20, 1986, TAT members Bell and Mcleod, along with
0SC Powers entered Skinner Landfill to collect samples. Mr. Ray
Skinner accompanied the sampling team throughout the day.

Samples were collected to qualify potential surface problems,
which included a pile of white material, drums on site, flooring
blocks and a transformer. Additionally, sampling was used to
identify off-site migration of contaminants. The areas identified
as potential release points included seeps below the old waste
lagoon, seeps below the .landfilling operation, runoff from the
land£ill, and runoff from the old waste lagoon.

The first phase of the sampling involved bailing the monitoring
wells and placing seep collectors in the stream bank. Upon
completion of the aforementioned tasks, the pile of white



material identified as lime was sampled by pushing a hollow tube
three feet into the material. The tube was then extracted and the
cores of the samples composited. The sample was analyzed for
metals, organics, ignitibility and reactivity.

Along Skinner Creek, the thirty-three S55-gallon drums marked
"thinner", and sixty-three S-gallon cans marked "roofing tar" had
been removed by the property owner prior to the February 20
visit. A composite soil sample was collected from the spot were
the drums had been placed. This sample was analyzed for volatile
organic compounds (VOCs).

Of approximately fifty S5-gallon drums located on the north
boundary of the landfill, a single drum was sampled. This sample
was analyzed for VOCs and flashpoint. Open drums showed decay,
and appeared to contain similar substances - i.e., paint.

A pile of flooring blocks on the site were sampled by breaking up
several of the blocks and compositing the pieces. The samples
were analyzed for polychlorinated biphenyls (PCBs). A composite
soil sample was collected from around the base of an apparently
empty transformer, and analyzed for PCBs.

To identify off-site contaminant migration, these samples were
analyzed for metals and organics.

Two monitoring wells, situated at the site in the now buried
lagoon, were sampled with a stainless bailer. The bailer was
decontaminated between wells and the cord changed. The well
samples were analyzed for metals and organics.

On March 14, 1986, TAT members Bell and Mclecd returned to the
Skinner Landfill, and sampled the four wells on the property. The
wells were all potable water sources utilized by the Skinner
family. The samples were analyzed for VOCs.

4.0 ANALYTICAL RESULTS

Analytical results are presented in the following: Table 1 from
the February 20, 1986 liquid sampling, Table 2 from the February
20, 1986 well sampling, and Table 3 from the March 14, 1986 well
sampling. Table 4 presents the list of compounds and elements
detected at the Skinner Landfill with the associated referenced
standards.

As illustrated in the three tables, many compounds and elements
exceed the regulatory standards. The majority of these
contaminants are Resource Conservation and Recovery Act (RCRA)
regulated waste and therefore, are listed hazardous waste.

s, 1.
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TREE 1
ARIVITOAL, FESUTTS CF SYMETES (CIIECTED BY TE T
AT SKIDNER TANCFILL

QEMDANT #50 # 5 >3 # 72 ]
ENRE - - - - 3 15.07™ -
2-GTCRETEYIVING, EIEER 048 Q.0 4577 2.1 1Y - 1%80.08
GILORFRY 3.67 — 48 2.9 N - 24.73
TRANE-1, HIIOREERE S — - - N -, 4.6
ETHVT, EENZENE — 3.7 - -— M 340.50 - 1139
MEDNVIENE, CHICRITE 7.4 128 RS2 N6 TN -, -
TIIDE 0.4 15.2 5.7 7.2 M 381m.80 -
1,1, 1-TRICICRETRE 219 2.5 3.8 DB M - -
TRIEIORETERNE — 5.3 - - TN - .-
ANTFEDE - - -  in TN 13-\ -}
BEERIFRE - - — L8 v\ M M
B 'Iba.c.tig

realts
( ARSENIC = 0.2 — o0.00™ o0.008™ o.ogp™ M )Y
ERRILM - - - - 3.0 N M
GFROTOTAL 0.3 - oB - - TN M
QCEER 01l — - - 'Y N -\
IED 0.8 - - - - N N
MERIRY 0.1 - - - - M TN
NICKEL, 0.20 - - - 11N M N
e 0.88 - - - M - TN
FIASH FOINT 1N - N N >k &°F -1

*Sanples Aralyzed by Sadarten Lacratrydes, Do, Hillside, Dlirnis
— Belav Detection Limit

A Nt Aralyzed

Carrartatias rexxtad in parts per million :
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TABLE 2
ANALYTICAL RESULTS OF SAMPLES COLLECTED BY THE TAT”
AT SKINNER LANDFILL
WESTCHESTER, OHIO
FEBRUARY 20, 1986

(resu in-parts-per billien)
=
WELL WELL WELL ,

FIELD

CONTAMINANT #54 #55D #56_. BLANK
BENZENE TS1363.39 1270377 8.66 -
CHLOROBENZENE 62.49 75.456 - -
CHLOROCETHANE 288.61 343.38 - -
CHLOROFORM 59.36 70.21 122.37 5.93
1,3 DICHLOROBENZENE 756.24 586.48 - -
1,4 DICHLOROBENZENE 111.11 - - -
1,1 DICHLOROETHANE 1780.31  1963.23 - -
1,2 DICHLOROETHANE 65.48 101.84 - -
1,1 DICHLOROETHENE 20.43 35.66 22.97 -
TRANS 1,2 DICHLOROETHENE 788.32 968.22 - -
1,2 DICHLOROPROPANE 805.54 1376.18 - -
ETHYL BENZENE 181.40 215.82 7.30 -
METHYLENE CHLORIDE 295.06 516.79 1104.69 36.22
TOLUENE- 3231.65 3393.95 '381.62 44.7S
1,1,1 TRICHLOROETHANE 176.75 274.89 293.65 24.06
TRICHLOROETHENE 25.01 14.73 29.02 -
PHENOL RN 14.10 - - -
2-CHLOROPHENOL 6.27 - - -
BIS (2-CHLOROETHYL) ETHER 315.61 313.18 - -
BIS (2-ETHYHEXYL) PHTHALATE 32.34 61.78 4.68 1.10
NAPHTHALENE 12.38 16.25 - -
ARSENIC 20.00 30.00 NA -
ZINC 230.00 180.00 NA -

* SAMPLES ANALYZED BY SUBURBAN LABORATORIES, INC, HILLSIDE, ILLINOIS

- Below Detection Limit
NA Not Analyzed

1l



TARBLE 3
MQLRESUIISOFSAMPLESODIIECIEDBY‘DEM*
AT SKIDNNER LANDFILL
WEST CHESTER, CGHIO
March 14, 1986
(results in parts per billion)

S61 sé2 S64

IAGOON SKINNER FIELD

CONTAMINANT WELL WELL BILANK
1,1 DICGHICROETHANE 3.00 - -
1,2 DICHLOROFPROPANE 5.00 —_ -_—
1,1,1 TRICHLOROETHANE 20.00 14.00 -

* SAMPTES ANALYZED BY CANTON ANALYTICAL LARCRATORY, INC,
YPSITIANTT, MICHIGAN
- Belcw Detection Limit
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TABLE 4
STANCARDS FOR CONTAMDNANTS
FOUND AT SKDMNER LANDFIIL
(Cencentrations in parts per billion)

HA HA aNe. IN
AQUATIC CNE TEN HA NMATURAL
CONTAMDNANT TLV/1 CRITERIA/2 DAY/3 DAYS/3 CHRONIC/3 SOILS/4 .
e s e e - - R
BENZENE 30 $300 - 230 70 -
CHICOROBRENZENE 350 3500 1800 1800 30000 -
CHLOROFORM 10000 1200 - - - -
1,3 DICHIOROBENZENE - 700 - - - -
1,4 DICETOROBENZENE - 440 - - - -
1,1 DICHIOROETHANE - - - - - -
1,2 DICHIOROETHANE - - - - - -
1,1 DICHIOROETHENE - - 1000 - 70 -
TRANS 1,2 DICHIOROETHENE - - 2700 270 - -
1,2 DICHIOROFROPANE - 2100 - 90 - -
ETHYL BENZENE 435 560 - - - -
METHYIZENE CHIORIDE 350 - 13000 1500 150 -
TOLUENE 375 5200 21500 2200 340 -
1,1,1 TRICILOROETHANE - - - - 1000 -
TRICHLOROETHENE - - . 2000 200 75 -
PHENOL 19 3400 - - - -
-2=-CHLOROPHENOL - 180 - - - -
NAPHIHAI ENE 50 - - - - -
ARSENIC ’ 0.20 440 - - - 5000
BARIUM - - - - = 430000
CHRCM-TOTAL - 21 1400 1400 - 100000
COPPER 0.20 - - - - 30000
LEAD - - - - - 10000
MERCURY 0.0S 4.1 - - - 30
NICKEL - - - - - 40000
ZINC . 5.00 - - - - 50000

1. ‘Threshold Limit values established by the American Conference of
Govermmental Industrial Hygienists.

2. TFederal Water Quality Criteria for Freshwater Aquatic Life (Acute).

3. FHealth Advisories (1-day, 10-day, chronic) established by the U.S.
EPA Office of Drinking Water.

4. Average Element Concentrations in Natural soils adapted frem Hazardous
Waste Iand Treatment, U.S. EPA, SW-874 (April, 1983).

13



.0 ALTH AND T NVIRONMENT AS R TED
o] ATIONAL CONTINGENC LAN

The Skinner Landfill site has been found to pose the following
actual and potential threats to human health and the environment
as delineated in 40 CFR Section 300.65 (b)(2) of the National

Contingency Plan:

1) Actual or potential exposure to hazardous substances,
pollutants or contaminants by nearby populations,
animals or the food chain:;

2) Actual or potential contamination of drinking water
supplies or sensitive ecosystems;

3) Hazardous substances or pollutants or contaminants in
drums, barrels, tanks or bulk storage containers that
may pose a threat of release to the environment; and

4) High levels of hazardous substances or pollutants or
contaminants in scils largely at or near the surface,
that may migrate.

5.1 Actual or Potential Exposure

The presence of the drums at the northeast corner of the site
poses an existing threat of exposure. These drums, tentatively
identified as "brilliantly colored paint", are randomly
scattered, in various stages of decay, and currently leaking
contents. Sample analysis indicates that these drums contain
high concentrations of benzene, ethyl benzene and toluene. The
status and condition of these drums presents an actual and
potzntial threat to nearby populations, animals, and the food
chain.

5.2 Actual or Potential cContamination

The sample data generated from the monitoring wells in the buried
waste lagoon demonstrates the presence of elevated 1levels of
chloroform, 1,3-dichlorobenzene, methylene chloride, toluene and
l,1,1-trichlorocethane (1,1,1-TCA) in the ground water. However,
analysis of water samples collected from the potable water wells
on site show ocnly three contaminants: 1,l1~-dichloroethane,
l,2-dichloropropane and 1,1,1,-TCA. These substances were
present at levels not considered hazardous. The potential
contamination of drinking water supplies does exist through
migration of the contaminants in to the ground water, and may
explain the presence of 1,1,1-TCA in both the monitoring wells
and the potable water wells.

14



5.3 Threat of Release

In its current state, the drum pile at the northeast corner of
the site has released contaminants, and poses a continuing threat

of release as the drums decompose.

5.4 Threat of Migration

Surface soils collected next to Skinner Creek (where drums marked
"thinner" had been stored) were analyzed, with results showing
elevated levels of ethyl benzene and chloroform. The proximity of
Skinner Creek to the contaminated surface soils offers a path of
migration for contaminants.

6.0 RECOMMENDATIONS

Because Skinner Landfill is on the National Priorities List, and
currently under investigation by the U.S. EPA Waste Management
Division, Remedial Section, action by the Emergency Response
Section is not warranted at this tinme. Based on the above
threats, the TAT does recommend the following for implementation

by the lead agency:

© establish a monitoring well sampling program in and
around the landfill;

© remove contaminated soils for disposal or treatment; and,

© stage, sample, overpack, and dispose of drums located in
the northeast section of the site.

15
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APPENDIX F
SAMPLING DATA TABIES

Volatileo:ganiccanpanﬂs;&unﬁatar
BA Compourds — Grourdwater

. Pesticide/PCB Campourds — Grourdwater

Incrganic Coapourds — Groundwater
General Tests — Groudwataer

Volatile Organic Campaurds — Surface Water
Volatile Organic Campourds — Sediment



@ Y 9 / ) ,/ X
Z isro -] C § / ’{ N }{(f:(;q

~ ! ﬁn“ﬂ#%ﬁ%§/4§§s§¥i

A
Source: U.S.G.S. 7.5" Glendale. Ohio Quadrangle. —-%\\X~
| L~
1000 a 1000 000 xn0 4000 %000 5000 1000 FEET
1 $ Q9 o 1 RILUMErER

FIGURE 5-5 RESIDENTIAL WELL SAMPLING LOCATIONS

5-23




9¢-§ -

TABLE 5-12

SUMMARY OF RESIOENTIAL VELL VOC ANALYSES
ALL VALUES IN ug/l (ppb)

Field Maximm Contaminant
RO 02 o3 RUO4 RWOS RUOSDP RUOS L] Blank Level (MCL)

1,1, 4-Trichloroethane con .o .- aee .- .- .ee -e- 9.0 200
Acetone .ee .e- .-- .o ce- .e- ae- ... n NE

Bromodichloromethane vow cee 5.0 --- .o . .es .ee .- con 100
Chloroform see eee 8.0 .- . .- .oe .ee - . 100
Toluens ... .e- .- one --- .- ... 5.5 ~ee 2000*
Hethylene Chloride - .- .ee .ne .- .o .o 10.0 .en NE

~<- Mot Detected

OP - Duplicate

NE - Not Estabtished

* Recosmended Maximm Contaminant Level (RMCL)
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TABLE 5-13

SUMMARY OF RESIDENTIAL VELL BNA ANALYSES
ALL VALUES 1N ug/l (ppb)

Field Maximm Contaminant
[ 1V 1]] /02 /o3 RUO4 RWOS RWOSDP RWOS rU10 Blank Level (MCL)
Fluorsnthene 2.0 NE
Pyrene oen 1.7 cee ... .- L eee .en -ne .e- NE
Phenol %o NE
&-Methylphenol aee 210 NE
Senzoic Acid “e .- .- .- .. .- --- 45 e NE

«== Mot Detected
0P - Duplicate
ME - Mot Established

LZ-§
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L indane
Neptachlor
Meptachlorepoxide
Endosul fan |
dDieldrin

Beta-BHC
Delta-BHC

4,4-DDT
Methoxychlor
Aroclor 1245

---  Not Detectéd
OP - Duplicate
¢ Proposed Value

SUMMARY OF RESIDENTIAL WELL PESTICIDE/PCB ANALYSES

TABLE 5-14

ALL VALUES IN ug/l (ppb)

RU04 RWO5
0.060 0.060
0.040 0.040

-e- 0.060
.- .20

Fleld
Blank

Naximm Contaminant
Level (MCL)
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6¢-S

Aluminum

Borium

Boron

Calcium

Chromium

Copper

lron

Lithium

Hagnes lum

Manganese

Potassium

Sodium

Strontium

linc

Atkalinity as CaCO3 (mg/l)
Chloride (mg/l)

Nitrate as Nitrogen (mg/l)
Sulfate (mg/t)

Asmonia (mg/l)

---  Nok Detected
DP - duplicate

* . secondary drinking water standard.
K = Multiply Result by 1000

a02-01
8.2 «
633

155

219 [ 4
186

466

160 X
150

58 K

2390
14%.9 K
.96 x
504

4910

116
4.02
32

TABLE 5-15

SUMMARY OF RESIDENTIAL MELL INORGANICS ANALYSES

SKINNER LANDFILL
ALL VALUES I8 ug/\ (ppb)

oee --- 92.6 88.3
48.0 50.4 120 118
132 93.6 574 258
7.7 K 2.5« 97.7 X 97.4 K
.7 10.5 7.49 7.43
165 233 335 347

wer 12.5 46.4 46.5
1.6 K .-- 26.8 K 26.7 K
29.0 65.8 298 299

3.04 K .- ... .-
WS x .- 148.0 X 148 L¢
209 322 1340 1340
298 ass 894 8a7
169 239 250 257

3 1n 310 310

4.35 0.41 0.63 0.63
28 60 37 37

P ane cnsw cee

155 K

a4 33 4

Primary Drinking
\Vater Standards

1000*
3oo0*
NE
NE

50*
NE
NE
NE

5000*
NE

250
10

250*
NE
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TABLE F1
SUNNARY OF VOLATILE DRBANIC CONPOUND ANALYSE
GROUMDMATER SANPLES

SKIMNER LANDFILL
| Gu0s-01 | 6NOA-02 | Buo7-0t 1 EuO7-02 | GHoe-01 | Guod-pr 1 GH09-04 1 6NOT-02 1 GUOY-BP
PHASE | t i H t i 12 i
CRL LDG NUMBER | BSRAOIS26 | BRADISY? - 1 GARADISZT | GARADISYS | BARADIG2S ) BARADIN2E | GRADIS2Y | BARAO2SO1 | BARADIDZY
TRAFFIC REPORT NUWBER 1 ERSLD | EN293 1 EHS1Y ! EHSAY 1 X520 | BN RN BN { tn
! ! 1 ! ! ! ! !
DATE COLLECTED 103/23/80 L ON/20/86 1 03/23/B4 1 0B/21/86 1 03/1%/86 1 O5/19/86 1 OS/45/84 ) 08/21/85 | 03/14/86
UNITS 1 UG/Ke | be 1 e 1 UG/ I ben 1 ue/L | uen 1 ue/L 1 UL
1,1,1-Trichoroethane - sovee N~ mmemes emeees
_ Lyi-Dichloroethase  ~  ------ =emee L e e e S
2-Butanone o on - LI | LI | I
Acetone 30 13 12 B wemees 3 3B eee- 3 i3 B
Deazene 000000 -meeee 1.6 3 e e St e S
Carbon Tetrachloride @ ======  =eemes meeses cmemee essese mmmees eemsem emmees meeees
Chlorobenzene = =emmes ecoees ssees sseess mmmmes meemes essee-
Chloroethane =meess essses mmesee mmmees mmemes SSesen mmemes mesmes eseees
Chlorataes 0 meeee- e mmeees wee=- —omee
Ethylbenzene =meemm msemee ccesen ssseee sssene seeeee -
Nethylene Chloride 5 B eeeee (I | ———=-- { I | .31 2 n
Tetrachloroethene @ --omee emmees eeomee : soe—— LI B 1 3
Toluene - .31 seme- —mmme- 1 » .33 1 »
“Total yleass  seeeee emeeee seeses mewess messes s ceeee-
Trans-1,2-Dichloroethene  ------ oomeee ) L et S S R St
Viayl Chloride  ===--- ammee- § ) e mesese mmemem memmem meemen meenes

J = Estimated Value
B = Compound Detected

in Lab Blank




TARIE F1 (cont'd)

SUMMARY OF VOLATILE ORGANIC COMPOUMD ANALYSES

GROUNDWATER SAWPLES
SKINNER LANDFILL

Tatal Ryleses
Trans-1,2-Dichioraethene
Viayl Chloride

-

} N13-02 ! 6u1b-0! | GUIE-02 | GHIA-8K ! GULI-01 { GUI7-02 1 BuI7-00 ! 6N1R-02 |
PHASE 12 i1 {2 12 it !
CRL LOG WUMBER { BARAQ2SOT | BARADISIE 1} l&llﬂ!Soq | GARADZROD | BORADISI? | BARAD260Y ! BERAO2DOY | BARAO2SIO
TRAFFIC REPORT NUMBER { SN i ENS29 | €SN ! EHSSY | EH330 { ENSI8 1 EWSA? 1 EHS19 {
{ ! { ! } }
OATE COLLECTED 1 08/20/86 ) OS/13/60 | OB/20/86 ) 08/20/86 1 03/13/86 | 0B/1%/84 | 08/1%/04 1 08/19/88 ¢
untYS | UB/L ! vé/L § UBIL | UB/L ! UG/IL 1 UB/L 1 van 1 ue/iL i
1,1,1-Trichioroethane ~  ------ 12 emeee- 263 sesess s emeees
t,1-Dichloroethane  semeee eceeee e
2-Qutanone S e e —e—— e e meeene
Acatone @ eeeee- 2 1 W [,
Benzene m—memm L meeme- 1T e emceee 8% 000 emeeee
Carbon Tetrachloride emeese  mameaa emecee weeesam sewmes seceee ———
Chlorobenzens @00 =mmees smeeee avmme eemeeme emesee
Chioraethane emmmen e cepmes  eeeeee cceee=
CMorofors = see=e= esmeme cccece eeeses memees meeess  s;eeee
- Ethylbenzene 0000 ==eme= emesem cmmeee emeeem seemem emmeem meeeee
Nethylene Chloride  =-o--- 1 eeeee- 3.6 0 L e 92 3 20 B e
Tetrachloroethens  =-----  -=o-e- 0 ) - ——
Toluene g B e 3.8 8 5.3 8 4 L] | 2 .30

J = Estimated Value
B = Compound Detected

in Lab Blank




! BN07-02

TABIE F2

SUNNARY OF SENIVOLATILE ORGANIC CONPOUND ANALYSES

GROUNDHATER SAMPLES
SKINNER LANDFILL

! Guoa-bP 1 6409-01 | 6UoY-62 ! 6uOY-DP

Gu10-01 | GN1e-02

! GuIL-01

! GulL-02

PHASE

12

it i 12 i

12

CAL LOG NUNBER

| BARAGIDZS | BORAOIS2Y | BARAO2S0D 1 BRAOID2Y

{

BARAOISIO | BARAO2502

I BORAOIEYS

! BARAG260Y

IRAFFIC REPORT NUNDER

! ENSAY

| EHS2H ! EH322 | EH34S ! EuS12

£HI23 1 ENAD

! ERS2

! EHAY

!

BATE COLLECTED

1 08/21/88

P 03/19/84 1 05/15/B0 | 08/21/86 | 05/16/B8

03/13/06 1 0B/28/8b

1 03/18/88

! 08/20/8

UnITS

1 BN

| 1 ue/L | Le/L 1 uBiL

va/L. | LBl

| A

1]

1,4-bichlorobenzene
2-Nethylnaphthalene
4-Chloroaniline

{-Nethyl phenol

Bentoic Acid
Butylbearylphthalate
Di-n-Butylphthalate
Dinthylphthalate
Rethylene Chlaride
N-Mitrosodiphenylaaine
Napthalene
Peatachlorophenol

Phenol

Tatrachloroethens

his (2-Chlaroethyl}Ether
bis(2-Chloraisopropyl)Ether
bis(2-Ethylhexyl)Phthal ate

......

------

------------ 0 -

......

............
------------

------------

------

l.. ‘

J = Estimated Value
B = Compound Detected

in Lab Blank




TABLE F2 (cont'd)
SUNMARY OF SEMIVOLATILE DRGANIC CONPOUN ANALYSES
GROUNDMATER SAMPLES
SKINNER LANDFILL

i Suie-01 ! Gu18-02 1 6W19-01 ! 6N19-02 ! 6420-01 ! 6W20-02 | 6H21-01 1 6u22-01 1 6u22-02 ° ¢

FHASE i 12 i 12 i {2 | i {2 !

CRL LOG NUMBER

| SARAOISIE 1 BARAO2SIO 1 SARAOISIY | BSRAOZSIL 1 BARAOISAO | BARAO2SI2 1§ BARAOISAY | BARAOISA2

1 EHS38

! BORAOZ514 |

TRAFFIC REPORY NUNSER

I ENSHY 1 EWST9 1 EN3N2 ! EH580 1 EHSH 1 ERS8I ! EHS3S LN Y i

} 05/19/86 1 05/13/88  t 0819788 |

D e bt R e L L T

DATE COLLECTED L OS/I3/06 1 OB/19/04  § 05/22/8% 08/20/86 | 05/22/86 i 08/20/8b

..... -

1 U6/

I UL

1 U6 { UBIL

ve/L

1,4-Dichiorobeszene
2-Nethylnaphthalene
{-Chloroaniline
{-Hethylphenol

Beazoic Acid
Butylbenzylphthalate
Di-n-Butylghthalate
Diethylphthalate
N-Nitrosodiphenyl anine
Napthalene
Peatachlorophenol
Phenol
bis(2-Chloroethyl)Ether

bis{2-Chloroisopropyl)Ether
bis(2-Ethythexyl)Phthalate

P T -

------

......

------

......

------

------

......

------

......

------

—ewsow

------

------

_——em—-

_——wew-

......




PR, ————

TABLE F3
SUKKARY OF PESTICIOE/PCE CONPOUND ANALYSES
GROUNDNATER SANPLES
SKINNER LANOFILL

| Bu0b-02 | BH14-02 ! 6H17-02 | Gu17-t0 | GN18-02 | 6u20-02

PRASE 12 12 U 12 12 12
mm_..-..e- NUMBER 1 BORADISYY | BARAOZ6OR 1 BARAO280Y | BARAG2DOY ! BORAO2610 | BLRAO2612
TRAFFIC REPORT MUMBER | EN293 | 808 | EX3T 1 00V 1 EHNSTY | Ensal

{ | 1 t l !
DATE COLLECTER 1 08721/86  § 0B/20/84 | 0B/19/86 1 08/19/8b ! 0B/19/B6 1 08/20/88
UNITS 1 UeN (Y ! 1 Ui 1] 1 eiL
Disldrin 0.13 veeme- weeees
Hexachlorobeazene ~eema- - 0003 0.0219 - 0.031 0.02) -mem--
Hexschlaracyclopentadione wmvees wosmee veomes weeee- ———ee 0.04 )

P N L L LT LT VT iR,

J = Estimated Value




SUMNARY OF INORGANIC COMPOUMB ANALYSES

TABLE F4

GROUNDMATER SAMPLES
SKINNER LANDFILL

{ GuoA-01 t GHos-02 | Guo7-01 L 6No7-02 1 Gnoa-of | GuOR-010 | GWOG-BP 1 GuoR-0P ! GuOS-O1
PHASE It 1 ¥ 12 L ¥ b ¥ b
CRL LG NUMBER | BRAOIS26 | BARAONSYT | BORAOLS27 1 BORAOLSS | BORAOIS20 1 BARAOIS2E 1 BRAOIDZD | BARAOID2S | BARAOIS2Y
TRAFFIC REPORT NUMBER | NN ! MEJLSO | NE2Y | KEJSL 1 HEJL3O ! KEJI30 L ReJst I REJSI i, 2]bvd

| ! ! i ! u ! ! v ! :
BATE COLLECTED POS/23/86 1 OR/21/80 L 03/23/86 L 0R/24/86 1 O3/AW/80 1 OS/19/86 L OS/49/86 1 OS/1W/BA % O3/15/8%
UNITS I UeL 1 ben 1 LB/ (78 1 Us/L ! vs/L I UG 1 ben L us/L
Musinus m [ 1) 13700 -ee--- 20900 000 eeemem eeeeee
Msmmic ~ memeem ememes eseeee eeeeee L 14 meeess wmmee-
harius 180 10 109 " L} 56 14 5 L]
derylliva -~ emmeme eemmee smemee emmees T mmmees meemes eemes mmmmen e
Calciva 83100 13700 126000 178000 193000 160000 316000 141000 720
Chrosius n mmemss mmeees N n e |
Caddt  mmmeem ememem meseee emsaes mesees mmmmen messee semees seme
Copper mmems L1 seeees 10 L N e 2
Cyanide ~ cmemes essens 0 sssses Sseses mmemes memess mmmeme memees semee-
Iron 34 L)) 3 & 2900 A J 39300 B e
lad 0 mmmeem eseee L e " ] n L
Nagnesive 8500 14000 22100 38900 30000 21400 19400 21500 18110
Ranganese amenee 18 n 450 4] 30 1120 -
Mercwey ~ mmeems eemees emesee eeee == messe= emsses messms sessew emeees
Nickkh  eeeee 1 n - L
Patassiue 13200 50300 14500 11900 300 1090 1100 e 4450
feleaiva e emmeee mreeee e - Toeess meeeem meeees
Sodiua 52000 143000 29800 84400 10100 8510 12400 o 30330
Vanadive eemmem mmmees eemsee eeeeee 3 a4 e 2.1
linc 10 37 —eeees 1" " u m e -

U = Unfiltered Sample




TABLE F4 (cont'd)
SUNNARY OF TNORBANIC CONPOUND ANALYSES
- GROUNDUATER SANPLES
SKINNER LANDF ILL

| GNII-BKD 1 ENWI2-01 ! 6u12-02 1 6NI3-0) ! Guls-01 ! GNI4-02 ! GN1S-01 { 6H13-02 1 GN15-BP

PHASE i1 I 12 1 1 12 i 11 12
CRL LOG NUNBER ' | BARAOIRIL | BARAOISI2 | BORAO2504 | BORAOISIY | BLRAOISI4 ! BORAO2SOL | BARAOISIS | BARAO2S07 | D&RAO2007
TRAFFIC REPORT NUMBER 1 NEJBS 1 HENIS | NEJLSS ! MEJISE ! Ny | MELBL | NEJIYR 1 NEdLBl ! ENSY

! | ! | ! t t t !
MATE COLLECTED 1 03210/B 1 03/1B/86 ) OB/21/B6 1 O3/1%/B6 1 03/10/8b 1 0B/21/86 % O3/1/B6 | 0B/20/Bb 1 08/20/8b
uniTs ! vanL 1 UL ! ue/L | uen I sn | UG | UL 1 U6 ! UB/L
AMygiosmn  eemees eeeeee L - L 4% 3
Mrsenic sesess  msssss smesee esssee sesess eseses meeeee
Darjus . eeeees " ) S meemee | 02 154 s
beryllie mmmeee seemmm wmmmes eemee- weem—- Y e
Calciva  mmeeee 324200 274000 26000 18600 48400 134000 144000 154000
Chrosivse mmeeee ] L . mmeees 4.3 memess  emeees 13
odalt  eeeeee 1 9.1 meeee- 5
Copper eeene { 13 ~omne- smemem 2.3 e 1.9 0.3
Cyanide  eememm mmeeem ceeeee semmes  eesmse seesee seeees
lroa - R ) L1 154 L1 m W% A
led 0 mmemes emesee smeeee ] ‘ seeees memeees
Nagnesie  mmeeee 105400 19500 18500 143000 18300 0 23000 . 38100
Mangamese 000 eeee- [L}] A{R{) )] 3 39 713 e3a 2340
Mercwry  eeeses mmmees secene ceeee- 02
Nickel -ee-- u L T e I Lt 13
Potassive 0 e 101000 18700 "o 1000 1700 84 2280 11400
Seleaiva meeeem emmeee s mmeee ecemen smeen eeeeee )
Sodive  eeeee 248400 184000 286000 6630 12200 16040 28600 19400
Vapadium = meemes emeeee emecee cemeee . mmmme= emmees meeee-
line  eeeee- 1 | I R 7.8 18 1.8 26

U = Unflltered Sample



TABIE F4 (cont'd)
GUNHARY OF INORGANIC COAPOUMD AMALYSES
GROUNDMATER SANPLES
SKINNER LANDFILL

L GMLT-010 f GNIY-02 ! Gw20-01 L B20-010 | GU20-02 | su21-01 i Gu21-018 1 6u22-01 ! B22-02 t

PHASE | 12 i1 ] 4 i1 | | 12 H
CRL LOG NUMBER ! BORAOISYY ! BARAOZSIE ¢ GARAOISA0 | BARAOISAO 1 DARAO2512 | BARAOISA! 1 BARAOISA1 | BARAOISA2 | BARAO2614 1
TRAFFIC REPORY NUMBER 1 NEJLA? | KEJ190 | I 1 NEJIN ! NENL 1 MEJIAS 1 MEJIAS | REJAS { NEEY90 H
1 ! ! i ! 1 ! ] ! : { { l
DATE COLLECTED | 05/22/86  § 08/20/86  } 03/22/86 % 05/22/06 | 08/20/BA | O5/19/86 1 O5/1%/80 1 O5/13/86 % 0B/1%/B4. 1}
umsTs 1 UG/ BT/ 1 wen 1] 1 U6/ ! ve/L ! B/ ! e L UG \
Muginme 0 eeeee- 13 85700 0 -eee-- 1} 00 20 emeee- meeeee 323
Msenic ' 31 ty 1 17 (] e
Darine 38 ]} 3] 57 1080 26 ]| 1] 220
LT L T I L T - eeemme  emeeea
Calciue 84000 113000 433000 160000 401000 183000 119300 %0890 104000
Chraaiue ] 6.1 10t seeeme : B | | soomee N M
Cobalt 57 e 10 B e L} 10
Coppor  eeeses §.2 1w - ) 1.3 5 e I s 6.3
Cyanide = emmem= emecas eeecss mesace mmemee emesms eseese mesess mee-ee
Iron n 18 " 103000 m 61800 50400 932 13480 45300
Load n L T n b TR St 5.8
Nagaesive 28300 34800 109000 57200 12300 71300 35100 11890 19400
Nanganese 13 182 2510 1) I 3830 3180 1530 520 698
Nercwery 0 eseees meecee cdeeee mmemes eeemes csmees ceeeee
Nickel 150 25 10 " smmmes mmeees 20
Patassius 2800 1220 31400 22100 34000 53000 44300 39729 18600
Seleniva = = L - sememe mmmmee eeeee
Sodivs 4430 1900 82200 84300 83200 42800 L4000 - 17100 £3200
Vanadiua 102 LY I e
ie 0 eeeee- 8.4 W - 80 150 ———e= 1 41

U = Unfiltered Sample




-

TABLE F5
SUNMARY OF GENERAL TEGTS AMALYSES
GROUMDNATER SANPLES

SKINNER LANDFILL

1 6407-02 1 cuog-ot | 64OB-3P | BNOS-02 | Gu10-O1 i BN10-02 1 6H11-01 { EU1L-02 i 6ui2-02 t
PHASE | i t 12 3 12 i 12 12 }
CRL LOG NUMBER | BARAOISID | BARAOIS2S | BARAOLDZ8 | BRAO2602 ! BARAOISIO 1 BSRAO2502 1 BARAOIS3I | WERAO2503 | BARA02504 !
TRAFFIC REPORT NUMBER ! KEJISH } 2287€-01 1 2287€-02 | MENM ! 22876-03  t MEISH | 22076-04 | MENW? ! NEJISE !

1 ! ! ! ! ! ! ! H !
DATE COLLECTED P 08/21/06 ) 03/19/86 1 O3/1%/8h 1 0B/20/86 ) 03/13/86  t 08/21/84  t O5/18/84  t 0B/21/B8 % o0B/21/86 |
un11s 1 N6/L ! NG/ 1 NGIL T . I N6/ | MG/L ! N6/ ! M6/L ! NeIL !
Mtaliaity as CaC03 1 eeees emeees Y 2 we 000 - 1040 1340
Assonia as Nitrogen  meeeee ecmeee cmeeee (R ] —==me- 0 00 - 16 13
Chloride 2 e e 4% --m—-- 200 ——vee- 0 220
Nitrate as Nitrogen 0,13 eeeeem eeeeee R I .53 1
Sulfate L R 16 ——eee- L 380 340
L1 1090 1w - w - )




—

TABIE FS (cont'd)
SUMNARY OF GEMERAL. TESTS ANALYSES
SAOURDMATER SANPLES
SKINNER LANDFILL

| GN2e-01 1 8420-02 | 6W21-01 | 6W22-02

PHASE 11 12 1 12
CRL L06 NUMBER 1 BARAOISAO | BARAD2S1I2 - | BARAOIGAY | BARAQZSHY
TRAFFIC REPORT NUMBER | 2287€-07 | MMV | 2207€-08 | MEE990

| l | L
MATE COLLECTED 1 05/22/66 - 3 08/20/B6 % O5/19/84 0D/19/84
NITS 1 WL 1 W6/L { #eAL 1 MG
Alkalinfty as CaCO3  --=--- 40 000 - 11400
Asaoaia as Nitrogea —-——-- A1) -m———- 3.3
Chloride  cemee- M0 e 82
Nitrate as Nitrogea memess essess esemee emeses
Sulfate eseeee emmmee cceees )

18§ T R S T R
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FIGURE 2-3 SURFACE WATER SAMPLE LOCATIONS
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FIGURE 2-4 SEDIMENT SAMPLE LOCATIONS
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TABIE F6 (cont'd)
SWIWAY OF VOLATILE ORGANIC CONPOUNS ANALYSES
SURFACE WATER SANPLES

SKIMNER LANDF ILL

| Suos-of 1 SH09-01 | SH10-01 | SHig-01 t Su12-01 ! SWi2-0p i SuI3-01 ! SHI3-BK | SH14-01 }
PHASE It 1 | it it i it tt it | l
CRL LOG MUMBER | GGRAOISAB | GURAOISAY t BSRAOISTO | BORAOISTS | BSRAOIST2 | BORAOIDIZ | SORAOISTS | BARAOIRTI | BERAOISTE ¢
TRAFFIC REPORT NUMBER ! ENSA0 1 ENSAL i EHSA2 | EHSAY 1 ENSA4 | EHS8Y | ERSS6 ! ENS&? | EHSe8 t
! t ! } } | ! ! ! !
SATE COLLECTED 1 03/05/86 ! 05/05/06 1 05/07/8& 1 05/07/86  § 03/07/84 1 05/07/86 ! 05/07/Bh 1 05/07/886 1 03/01/86 |
XIS 1w | UBIL ! UB/L | UB/L | UBL I usiL | W | VB | BB !
1,1,1-Trichloroethane ammmme  essmem  emsess eesmes  ewmees  eemesa  ceees
1y1-Dichloronthane N b s 3 S—
2-Rutanoae semes- 1.4 B 7.4 8 e aeemes
4-Rathyl-2-Pentancae 0 seemes eeccsee cecden amece ceenee
Acetone 1.1 8 1.2 » 1.4 2 2 - 12 3 eemee-
beazene covmne  eecces cmacea
brosodichlorosethane 0 e-eeme semmee ceeeee e R—— 2 S
brosciore S seveen  mmemse
Carbon Bisuliide Wb N e ———
Chleroethase = escees emeee eeeee —eeeee 0 7 Jp—
Chlorofora 0 semees cceeee meeeen meeees ceneom ¢ § eeee--
Dibrosochlorosethane = semeem eeeeee eeemen emeea meeees 3 ) eeeee-
Methylene Chlocide 0.8 3 1.2 8 1.3 8 10 7 9 5 7 3 8 L]
Toluene 03 1  ceeeee meceea cnemna —————-
Trans-1,2-Dichloroethene  ~-==-=  ccceen ceeeme aeeees 2 3 2 S

J = Estimated Value

B = Compound Detected

in Lab Blank



TABIE F6 (ocont'd)
SUNNARY OF VOLATILE ORGANIC CONPOUND ANALYSES
SURFACE WATER SAMPLES
SKINNER LANDFILL

PHASE i |

CAL 106 MINBER | SRAOISTS 1

TRAFFIC REPORT MUMBER 1 EH3AY !

DATE COLLECTED -1 0807/88

UNITS ! Ue/L !

1,1,1-Trichloroethane
{,1-Bichlaroethane
2-Butancne
{-fethyl-2-Peatanoae
Acetone

Beazene
Srosodichloroaethane
brosofora

Carbon Disulfide
Chioroethane
Ehlorofors
Dibrosochloronethane
Hethylene Chloride
Toluene
Trans-1,2-Dichloroethens

------

------

—————-

J = Estimated Value
B = Compound Detected

in Lab Blark




TABLE F7

SUMNARY OF VOLATILE ORGAMIC CONPOUND ANALYSES

SEDINENT SANPLES
BKINNER LANDFILL

| §901-01 ! 5002-01 | 5003-01 I 5003-0P 1 5004-01 { 6003-01 I §004-01 1 §d07-01 | 8h07-0P |
PHASE i 1 i | | U | | i |
CRL LOG NUMBER | GORAOISTT | BARAQISTE | BARAOISTY ! GARAOIDTY | BERAOISBO : BSRAOISBI | BERAOISB2 | BARAOISEI ! BARAOIDEY |
TRAFFIC REPORT NUMBER ! ENS49 1 EHSAL I ENSA2 | EH384 1 EN387 ! ENS88 | EHS8Y ! EXS90 ! ENSY !

! ! ! ! ! ! ! ! ! !
DATE COLLECTED 103/04/86 1 05/04/84 | 03/04/88 1 03/03/B4 1 03/04/86 i 05/04/86 1 05/03/86 | 05/05/88 i 05/05/86 |
uniTS { UG/KE 1 ba/xe | UB/K8 I UB/KEB | VG/KE I UB/XKE | UG/K6 { UB/KE i UB/KE !
1,1,2,2-Tetrachloroethane ~  -=====  =cceee eseese csceee memmms ceeees 201
1,1-Dichloroethaae  ~  <-=ve= mesmss emmmee sesemm ememes ewsees SeSSes swmoms mReees
2-Butanone 1.3 2 .18 13 2 20.0 3 mue——- He 9 154 B - 03
2-Hexanone 00000 mewss emsese mmesee semeen meeses eseees .0
4-Nethyl-2-Pent anone I 1.3 3 1.3 3 meeee- 1.1 1.0 28 )
Acetone 27 1 2.4 8 0.3 8 2 e ) .4 0 e 208 -eeee-
Jeatene 0 ememms emesse mmssee csmses memoen mssees mseees smmeee msemes
Carbon Disulfide L2 0.1l el e 0.4 J [ | 0.8 J8 ot
Ethylbenzene 000 eseeee emesee coeees L mmmmes seeses swemee seeees
Nethylene Chloride 1.5 3 e na2 0.1 B0 24 240 LI | 1y 9
Tolune  emeees esseen eeeeee 0.1 0.5 4 0.3 I8 0.6 I8
Tatal Iyleaess = =--ee- eemmes emmeme dmceee eeseen emesee ceeeos smemee eceee
Trichloroethene  wseeme emene memees eemees essmses smeses emecss senes

J = Egstimated Value
B = Compound Detected

in Lab Blank




rTFF 3232334328232 08D
: TABIE F7 (cont'd)
SUNMARY OF VOLATILE ORGANIC COMPOUND ANALYSES
SEDINENT SANPLES
SKINNER LANOFILL

! 5008-01 | 5009-01 i 5010-01 1 $011-04 ! 5012-01 ! 5013-01 1 S014-01 1 5015-01 !

i PHASE 11 11 i1 N | 11 i1 11 | !
CAL LOG MUMBER | DARAOISE4 | BARAOISES | BORAO1ISEO | BGRAOISB7 | BRAOISEE | BARAOISBY | BERAOISFO0 | BARAOISYI
TRAFFIC REPORT NUMBER | EN392 ! B9 | BN ! ER39S ! NS94 1 ENS97 1 EHST8 ! EHS9Y !

! ! ! l ! 1 1 ! |
BATE COLLECTED 1 05/03/86 1 05/05/80 1 05/07/84 | 05/07/86 | 05/07/84 1 05/07/86 1 05/07/86 | 05/12/8%6 |
It 1 UG/X8 } U6/x8 ! U8/xe ! V6/K8 } UG/XB ! UG/KG I UG/X6 ! UG/KE }
14342y2-Tetrachloroethane  ---===  seseem ccceee e e Lo S
14 1-Dichioroethane NI | 7.9 “esneae mmem== mmemms mmeeem oeeees mesees
2-Butanose 0.3 10 “we e T - e
2-Heranome @ eeseee esecce mecses csmase sseces comees mewwes emeees
4-Nethyl-2-Pentanone 1.v ———ee- m————— ————— ———— e
Mcetone 3.0 0 166,30 Al L e 1l ) e
Penzene 00 mmeees 0.3 mecsse  mesces | B | ” e
Carbon Disulfide ot N 1Y A | B - —eees cmemme  mmmmem eccees
Ethylbenzene @00 eeceee .0 seones - ememme mmeeme eeee - meese-
Hethylene Chloride 15.8 0 1.0 ¥ 10 9 0 0 m n s L1 ) 949
Taluene LN B ) B0 . semees s e
Total Iylenes = -ceeee 1.0 D ememen e
Trichloroethene @ ee-ee- I | eesews  ememes emeacs cseese

J = Estimated Value
B = Compound Detected in Lab Blank
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TABLE F8
SUNNARY OF SENIVOLATILE ORGANIC CONPOUND ANALYSES
GURFACE WATER SANPLES
SKINNER LANDFILL .

I SUOt-01 1 SWOZ-01  ©SMO3-O1 L EWOA-01 i GWeS-of | suos-01 | SHOT-01 | SMOT-BX i swoT-pp |
PHASE i1 I ' ' t ' i i i !
CAL LOG NUNBER T BARAOISIC 1 BARAOISSG 1 GARAOISSE 1 BARAOISO ) GARAOISEZ | BERAOISAY | BRAOIEAS | DORAOIRSS | BERAOIDAG |
TRAFFIC REPORT NUNBER ! ENSS? ! EHSS3 ! ENSS4 ! EHSSS 1 EHS36 1 EHSS) ! EHS38 1 EHSTI ! EHS38 1

! ! . ! ! " | " ” i
DATE COLLECTED ! 05/0 1 05/04/88 1 05/04/08 . D O3/00/80 1 05/03/08 1 03/03/86 1 05/07/88 | 0S/03/86 |
UNITS ! UGN | b6 | UGN I BN ! UBIL ! UG i ! V6L ! UBAL t
1,2-Dichlorobeazene soeme- - vemems mmeees Eaeakes som-- mmem—-
butylbenzylghthalate IS T
di-n-Butylphthalate L e 2% T R enamm —eene
Bi-n-Octylphthal ate 1S S R — L
Phenol 0.9 1 8.9 ) 0.6 12 3 0.5 1 —eeeme
bis(2-Chioroethyl)Ether S mmneee
bis(2-Ethylhexy) )Phthalate LI I TR L2 0 1.5 8 2.9 I8 5.8 8 .0 8 LY 3B 13 g
J = Eastimated Value
B = Compound Detected in Lab Blank



!
|

DD D o e ) d o o o el e

TABLE F8 (cont'd)
SUNNARY OF SERIVOLATILE ORGAMIC CONPOUND ANALYSES
SURFACE WATER SAWPLES
SKINNER LANSFILL

! Swoa-01 | Su09-01 | Suie-01 ! S¥12-01 | SN2-0 1 6N13-01 !

PHASE i i | i i1 S |
CAL LOG MUMOER | GARADISAD ! BARAGISAY ! BARAOLSTO ! GARAOISTZ | BURAOIDTZ | BORAOISIS !
TRAFFIC REPORT WURBER | ENS4O ! ENSet I EN582 ! ENSA4 | EN383 | EN386 !
! ! ! ! ! ! !
MATE COLLECTED P O3/03/80 L O3/05/86 L 03/07/8h 1 03/07/06 1 O5/0T/B6 L 03/00/B I
wits 1 Wn 1WA 1 BA 1 WA 1N 1A !
1,2-Bichlorohenzene @ ------ e ———— S 3
Butylbenzylphthalate sesses meemee meees aaaaed
bi-a-Butylphthalate emeem- —eeeoe —weme e
M-a-Octylphthalate eeeeee eee -~ svem—- sem—-
Phenol ' 1.7 3 221 ————— o
Ms(2-ChloroathyltEther -cccee ccemee ceeee. 206 [ /] seoees
bis(2-Ethylhoxyl IPhthetate .Y we s e n seweee

J = Estimated Value
B = Compound Detected in Lab Blank




TABLE F9
SUMMARY OF SEMIVOLATILE ORGANIC COMPOUND ANALYSES
SEDINENT SAMPLES
SKINNER LANDFILL

i §001-0t i §002-01 1 5003-01 ! §003-0P ¢ SD04-01 ! §D0S-01 i S006-01
PHASE HB | ot S I ! I
CRL LOS NUMBER ¢ BARAOLISTT | BARAOISTE | BARAOISTY | B4RAOID7Y | B6RAOLSB0 | BARAOLSE! | 84RA01SS2
TRAFFIC REPORT NUMBER } EHS40 ! ENSH ! ENS42 | EHSBS | BT ! EHS88 i ENS89
DATE COLLECTED { 05/04/B6 ) 05/04/88 ! 05/04/86 i 03/05/86 ! 05/704/86 ) 05/04/86 ) 05/0%/86
UNITS R T i\ UB/XS ! UB/XS . ' UB/XS ! US/XB 1 UB/KE ' Ue/Xs -
2-Nethylnaphthalene 343 451 —— 2.0 1 Se———- 8.7 J om——e
4-Rethylphencl 1354.2 To18.8 3 1.0 3 9.6 14.7 6.5 1 10.5 1}
Acenaphthene ——— A amaa ——— .3 3 Emsana
Acenaphthylene ——— 18.4 ————— - ———
Anthracene 7.9 J 38,6 J — 9.4 J —— 9.3 J ———
Benzolaldnthracene 383.3 2308.0 3 e 7.4 aeemsa 352 1 -
Benzo(a)Pyrene 105.7 309.3 J — LT 8.4}
Benzo(b)Flugranthene 325.6 I 08.5 1 ——— 36,6 I ——— 26.9 1 1.6 1
Beazo(g,h,i)Perylene 2%%6.6 1 162.9 J ———— 143.5 J seseve
Deazo(kiFluaraathense 338.0 3 198.9 J — 7.5 13 —— 179.4 ] 14,8 1
Butylbenzylphthalate —— — —— 1.7 3 —
Chrysane 433.2 1 5.4 — 80,2 J ——— 6.4 1 ————
Di-n-Butylphthalate 133.6 9 164.0 JB 110.8 J8 104,48 JB 40.1 JB 33.2 I8 5.4 10
Dibenzo(a,hiAnthracene — ———— ——— 2.7 1 R
Dibenzofuran —— — —— 8.0 3 —
Diethylphthalate 3k.000 2.9 .73 NS I 8.1 3 29.1 3 4.0
Flugranthene 6.7 91,5  amane 137.0 J — 606.8 .3 3
Fluorene 8.9 7.1 1 — 44 ———

- lndena(l,2,3~cd)Pyrene AL I 147.3 1 —— 1244 ) ————
Isapharane eem—— ———— om— —— 8.2 1 ———- 114.3 It
N-Nitrosodighenylanine — —— —— 2.4 1 ————
Napthilene ———— —— — BRYR A e
Nitrobenzene ——— ———— coone ——— ————
Phenanthrene 39,1 3 38,2 I ———— 90.3 J ———— 3.9 13.1 3
Phenol 139.7 3 35.0 I 59.6 I 95.5 5.6 3 84.¢ JB 15,1 g8
Pyrene .2 517.9 eeenne 89.0 | sne—na 461.3 Q.7 3
bis{2-Ethylhexyl)Phthalate 108.4 JB 104.3 JB 73.7 I8 83.% I8 85.4 1B J94.4 JB 107.6 It

J = Estimated Value
B = Compound Detected in Lab Blank
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TARLE F9 (cont'd)
SWOUARY OF SERIVOLATILE ORGANIC CONPOUND ANALYSES
SEDINENT SAWPLES
SKIMNER LARDFILL

i SD07-04 i SDO7-D0 i SDoe-01 i 800901 ! §012-01 i SD14-01 | S013-0t

- PHASE 'l D | B H HB | D | I
CAL LOG MUNBER { BARAOISEY | BARAOIDBS ! DORAOLSS4 | BARAOISES | BERAOLSES | BARAOISHO | B4RAOLSYL
TRAFFIC REPORT KUWBER ! EHS90 12 -] ! ENS92 ¢ ENS93 ! BISR | EHS98 ! EXS99
H H H H H H :

DATE COLLECTED ' 05/05/86 ! 05/05/8 { 05/03/86 | 03/05/% 1 05707788 1 03/07/84 1 05/07/84
TS ! UR/XE 4 UB/XB ! UB/KS ! UB/KE ! UB/XE ! UB/KB ! UB/KB.
2-Mathylaaphthal sae 3.5 13 100.7 3 2.1 1 — 28 3 — ——
§-Nethylphenol 11.5 3 1.1 3 1%.4 I e — — —
Acenaphthene S o———— 26 .3 i —————
Aconaphthylens ——nae e 480 ——— —
fathracene 1.6 3 1.0 3 — — 191S — —
Denzo(a)Anthracene 0. 1 103.0 3 —— —— 3050 ) LB ——
Denzo(a)Pyrene ”"n.5 3 ”e i ——— e a8 159 3 125
Deazo(h)Fluorsathene ’.2 3 ns i b 134.1 3 3784 12¢ 3 103
Denzoig,h,i)Perylene 0o 3 — M3 ¥ I ———
Denzo(kifluoranthens 3.0 1 3.1 1 ——— — ——— n i n”
Butylbenzylphthalate — ——— ——— — ——
Chrysene 103.0 193.0 3 — — 320 9 3 120
Di-n-Butylphthalate BE N e N 5.2 — ——— —— —
Dibenzo(a,h)Aathracene ——eee ————— e J

Bibenzofuran 7.3 13 21 e ——— 484 — —
Disthylphthalate 2%.1 3 ®.3 13 a.2 1 —————— Saanan

Fleoranthene 1.4 3 1m.s i .8 J — 4925 = 3 80
Fluorene 8.0 .01 — ———— 1348 — ———
Indena(l,2,3-cdPyrens b 3 — —— ———— 1030 | B ———
Isophorone e 10 0N o ————— hmanany —— ————
M-Ni trosodiphenyl aaine ——— oo — —— — — ——
Napthalene 16.6 3 .01 —enee 13,1 [ T2 ———— —
Ritrobenzene — 213 ——— o~ ——— —— o—eoee
Phenanthrene 105.0 J 1383 3 8.0 3 ————— 1y —— 152
Phenol 7.1 N 8.e N 2.5 M2 ——— —— ————
Pyrene 15¢.¢9 3 142.8 ! 1.3 3 90,7 4105 134 3 136
bis(2-Ethylhexyl ) Phthalate 202.2 N me N 105.4 38 134.1 3 - | 28 3 I

J = Estimated Value
. B = Compound Detected in Lab Blank



TABLE F10
SUMKARY OF PESTICIRE/PCD COMPOUND ANALYSES
SEBINENT SANPLES
SKINNER LANDFILL

1 5007-01 { §00Y-0P | 5D09-04 i 5810-01 1 §013-04 }
PHASE i1 1} 11 it 1} {
CAL LOG NUMBER | BARAOLISAY | BORAOIDRY 1 OblAOIBIB { BORAOISEL | BORAOISEY
TRAFFIC REPORT NUMBER 1 ER3Y0 1 EHSN ! EHINY } EHIN 1 BN H

{ ! o ' { {
DATE COLLECTED 1 03/03/08 1 05/03/88 ! 03705/B4 ! 05/07/88  t 05/07/%6 !
uNITS ! UB/KE 1 uB/Ke { UB/KE } UB/KB § VB/KE !
Mérln  emeeee emmeee smeene eeeeee 1.9 J
froclor-1260 11,433 29.85 1 142,19
Delta-BHC eeeeee mmeeee eeeeee 653 e
Dleldrin.  emeess ewesee cmeeee eeeees 2
Endrin Ketomm =0 seemee emenee 241

J = Estimated Value



! N02-01

TABLE F11

SUKNARY OF INORGANIC COMPOUNS ANALYSES
SURFACE VATER SANPLES
SKINNER LANDFILL

! SW03-04 1 Su04-01 | SN05-01 1 5W0b-01

} §N07-01

! 5407-BK

} SHO7-DP

PHASE

CRL 106 KUNBER

| B6RA01SSY

1 BARAOISSE

{ BARAOISSE | BERAOISA0 | BLRAOISA2 | BLRAOISA4

1| BLRAO1SAS

1 B6RAOTRES

! 85RA01846

......

TRAFFIC REPORT NUMBER | NEJLA2 1 NEJLEY 1 KL t MEJAS ! HEJ168 ! BETIAT ! nEJide  REdB2 P NEJILY !
! ! ! ) ! ! ! ! : ! !

DATE COLLECTED 1 05/08/86 1 0S/04/8b 1 0S/04/85 1 0S/04/Bb 1 05/04/85 | 05/05/85 1 05/05/86 1 0S5/01/Bs 1 05/05/86 1
UNTTS I e 1 Us/L ! UGN 1 U6/ ! e T e 1 U6 } UBIL tuen !
Musiaue 260 A1) " W M 128 192 300 182
Arsenic  meemes esesen L meeees ceesss  cesses eeemes emwees
Bariva 113 L a3 a 4a 3 40 .3 4
Beryllive eseeee ooeeee .- : : messes eeemes eecees —eeeee
Calciun 9800 1300 0300 98800 92400 121000 120000 17800 127000
Chrosive mmeee- L S Awes mmeess mmmsse smeses mesems meesee
Copper  memmmm memesm mmemes smsses mmeses mmeses mmmees mmemen wm—e—-
Iron 3 184 118 i) ol % 187 e 143

* Lead 1.3 L N | e
Nagnesius 28400 31900 31000 29900 28000 22900 22600 18600 22800
Nanganese Y] 13 7 15 13 33 " 1] 1
Nercury 0.3 —meeee sTeeme msesss esswme smesese eemess ssesme emeees
Hickel sammes essmee eeeeee s e e
Potassiua J0 4280 2300 m e 72 pL N 3o
Sitver  eeeeee emeece mmceee emmees cmmmee memmem . ssemes esemee eecees
Sodiua 28100 28700 28200 24500 2900 41100 12800 1630 44400
1 L e o B I e S L] ] 3
Hae  eeeee- 22 seeses meeses memmes emeeen ceeeee




TABLE F11 (cont'Q)
SUMMARY OF IMORSANIC COMPOUND AMALYSES
SURFACE WATER SANPLES
SKINNER LANDFILL

! Suod-01 1 SHov-01 | st 1 sH2-01 ! SU2-0 | S3-0) | SN~ t suie-0l | SHIS-01 l

PHAGE 1 1 I B ] I ' ' I '
CAL LDG MUKDER D OARAOLGAD | BARAOIGAY | BARMOISTI | BARAOITZ | BARMOLDT2 | BARAOIGTS | BARAOIRT | BARAOISTY | BARAOIETS !
TRAFFIC REPORT NUNBER PRENTS LMENTY LWENTS LMENTA D NENTS LNENTE L MEMTT MMM L END
! ! ! ! | ! ' ! ! !
MITE COLLECTED LO/05/80 1 WS/OS/86 1 GSIOT/0h L GS/OT/BA 1 OS/OT/B6 1 OS/OT/8 1 O3/02/Bh 1 0S/01/B6 1 OS/M/MA 1
wITs I L 1 . 1 venL 1w | | v | e | B 1 uBiL !
Musines " — m 1940 1440 10 1700 w
Msmic e — N 1 T e ——ee- . —nen-
barine a —— n m 0 m “ u
Berylliua e e - — ] —— ——- — ———en
Calcine 7300 w100 30000 345000 370000 144000 e 159000 118000
Chrosiua meeee eeuee seneee mees ameeee oeeme- eee
Copper e o — 3.9 3 5.2 e 31
Irea ] m m 29000 me “e e . 100
Lead o 5.3 - 1.8 1 1.2 —-ne
Nagaesiug 2300 16000 17200 07500 8000 32500 ——— 40000 2100
Nasyasess n 23 1 1140 1w s — in 1
Rercery --=-ee meeeee somes —--ee- ceeeee soeeee e
Mickel e — — 19 3 13 ——— ——ee
Petassiea 200 e - 2200 2500 33000 — 1170
Silver R - 3.1 3.4 — —
Sodius 19500 0 “we 42100 2000 1700 meeee 24400 13300
Tis a n - . —eee-
linc 2 1 % 0 “ 13 [H 12

- W mm mw W ST N EEEEEES




SUNNARY OF [NORGANIC COMPOUND ANALYSES

TABLE F12

SEDINENY SANPLES -
SKINNER LANDFILL

| §001-01 1 §002-01 { §D03-01 1 §003-0P 1 5804-01 1 6003-01 ! 8004-01 1 6007-01 } SDo7-B !
PHASE 11 | (] t1 11 1 i L R {
CRL L0O6 MUMBER ! BARAOISTT | BARAOISTS | BARAOIE7Y | BARAQIDIY | BARAOISAO | BA&RAOLSBI | BARAO1SB2 | BARAOISAY | BARAOIDAY ¢
TRAFFIC REPORT NUMBER 1 REJIY ! NENN ! BEITS ! NEJINS ! NENWY ! REJI9E ! BENYY i KEJ200 ! NEEMT :
! ! l ! ! ! ! { H t
OATE COLLECTED 1 05/04/86 1 05/04/88 1 03/04/B4 | 03/03/Bb it 05/04/86 ! 05/04/B6  § 05/05/88 ! 05/05/86 ! 05/05/84 |
URITS 1 nG/XE 1 WG/KE 1 We/xe i Ne/XE . ! WG/KE 1 N6/%X6 ! NG/KS { NB/XB t n6/X8 |
Musinue 2890 3200 9420 12600 1090 4940 11600 80840 10000
Antisony i " L] 4 4 L | 42 1)
Arsenic asmee- 4.0 8.6 9.0 1.9 1.4 ] 8.9 18,2
Bariua 143 15.0 82 100 34,0 1 % N a3
Deryllioe  meeees seccee emccon eemeee . wseees ememes mmemen emceme eeeee-
Cadaivm eseees emeees ] e §  eeeees Rt
Calciva 11200 242000 121000 47000 128000 123000 22300 43300 52100
Chroaiua 15 12 17 20 1 ' 13 M 14
Cobalt 2 1 17 il 14 13 1) 3 2
Copper 18 12 21 2 14 i 2 {7 19
Iron 1100 13600 28400 29800 18600 15100 23400 21300 23800
Lead 43 12 1" 12 ] 12 2 6 bb
Nagnesiua 9020 33200 16800 14500 22700 21000 J030 3050 3990
Hanganese 2330 1020 n 899 130 (3] 203 1800 1400
Nickel 26 1) 2% ] 27 e 3 1] %
Potassiva 0000 eeee-- 1350 swomes | essses essaes smscee 1850 sosees —————-
Sodiua 40 250 198 158 m 17 {3 03 r{H 259
Tia & 3 35 33 B 0 e emmeee 40 52
Vanadiua 7 e 18 3] 1 1] 0 20 16
liac 12 3] 100 n 1) 40 Y 7% [




TABLE F12 (cont'd)
SUNNARY OF INORGANIC CONPOUND ANALYSES
GERINERT SANPLES
SKINNER LANDFILL

| 6008-01 ! 8009-01 { -1 ! 8h1i-01 ! 5Bt2-01 { -0 { Shie-0l { 6813-01 !

PHASE i1 11 (] N it (| I (| l

CRL LOS NUMDER { BARROLEBY | GARAOIGES | BARAGIESE | BARAOLGRT ! Q4RAOIGEE | BARADLGE? | BARAGIETO | BaRAOISYL !

TRAFFIC REPORT MOMBER ! NEEYIR 1 NEETNY ! MEEYN ! NEETR! ! NEE9R2 ! NEERDY } REEY 1 NEE9RS H
! 1 H ! | | ! ! }

MTE COLLECTED 1O5/05/06 ) 03/05/06 1 03/07/80 ) 03/07/06 ) 05/07/Bh L @5/07/86 1 0S/07/8% ) 05107/ )

s } WS 1 /X8 ) /K8 | /KB } N/ } NB/K8 } MB/K8 ! WS/K8 !

Musinna 13900 13300 s 14500 (31 ) L )T 340 1340

Matisony 5 3 eeveea  aend —————e omm——-

Mrsmnic 20.0 3.0 snenne eveore (] n covene 10

Darive ¥{] 9" 4] -] piY) 18 b/ | "

.."l'i“ e .0 mo—— (R} hantattees .0

Cadaiva 4 4 cmm—am meveon

Calcive 31700 99500 163000 33900 84000 15300 2100 25800

Chrosive % i} 1.7 23 7.3 16 13 12

Cobalt 2% yl} 1.1 1 ovenen 10 ] 17

Copper i bl 1h Y] n n n 30

Iron 35900 33200 10100 34400 #1700 hyil ] 2100 21300

Lead L X ] i ] 1] || [ L] e

Nagnesive 14000 14200 30400 10800 15100 m an 7050

Nanganese Si4 n M7 1 M2 pLH 1100 1910

Nicke) " b+ 1h 80 1] N -1 n

Potassiua 1020 1480 130 3020 1940 1300 140 1400

Sodive m b)) 10 2 e e - . e

Tia 51 1 eeeme= eeeee. —meene b}

Vanadiea 25 y3] 13 N 12 ) . ] b

line " 1 1] 108 37 103 100 i

B R R EEEEEEE N EFRERAEEER.




i sis ot s 14 (] Y 24 'L 8’z §61

VN e ¢ LR V8 | Ve W VM | VR VO | s1inn
/V0/SO L 9B/BO/SO L WB/MO/SO b 9R/GO/SO ©  9E/BO/SO b 9B/)0/S0 %  9R/BO/SO | 9B/BO/EO | 98/MO/SO ! G31937N0 3ive

: | ! v ! ! ! ! !
€-30SZT ¢ TI-3BS2Z Y 4-38STT P LI-3BGZZ Y M-3ESTT L €-36S2Z 0 ON-3BCIZ Y e-eCzz i 1-36SUC 30U 180438 3132981
I9510VH98 1  19SIOVNSR |  O9SIOVNOR |  ASOIOVEVE 1 SSIOVUYE |  OGSIOVTE !  (SSIOVY |  CCRIOVSG | VSSIOVNE | P
! 1t ' N 1 i i b b i "

10-S0AS { 10-Y0AS ¢ 10-F0AS ! d0-1085 ¢ 10-50AS ¢ 10-E0A8 1 Z0-T0RS ¢ 20-1008 ¢ 10-1008 §

THAINGT YINNTNS
STWHUS ¥3LVA 22V NS
SISATUNY SIS31 WHINIT 40 AWVIRNS
€1d FTAVEL



TABLE F13 (cant‘d)
SUNMARY OF GENEAAL TESTS ANALYSES
SURFACE WATER SANLES
SKIMER LANDFILL

| 5803-42 | 6l0b-02 ! Guo7-01 1 5407-92

CRL LO8 Mumeen T OAAMIBES | Bamaoisss | BiMOISEL | My BARAOIDA4

TRAFFIC REPORT umaER | 2236-15 1 2%ee-14 2250¢-) | 223¢-17

MITE COLLECTED 105/08/06 ) 0stonses 03/05/8 1 os00/04 |
wiTs | A 1 A I s | s !

| ] 2.2 0.9 2.4




SHOILY DO D IdVIVS
WOS IOVUNS §-Z IUNONS

= 0

1924w eI

I -1

002 0

uvoneso bundwes

pos 33epng $0SS ©
puabay
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/
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. TABLE F14
SUNNARY OF VOLATILE ORGAMIC COMPOUND AMALYSES
SURFACE SOIL SANPLES
SKINNER LANDFILL .

{ §502-01 1 6504-04 L 8804-02 | §504-00 | 8503-01 ! 5503-02 | §504-01 1 6504-02 { §508-01 !

PHASE 't i ' 1 1 i | e | !

CAL LOG MUNSER | BERAOISON | BARAOISO] | BARAOISOS | BARAOIDOR ! BARAOISOY | RAOISIO | BARAOISIY | BAMAOIGI2 | BGRAOISIS 1

TRAFFIC REPORT NUNBER | EH220 | EN223 ! EN24 1 N3 | EH224 ! ENSOl | EHS02 | ENSO3 | EHSOb !
! ! 1 ! ! ! v ! ! |

WIE COLLECTEN DOAZIO/SE 1 00/30/B6 1 OA/NO/SE L OA/N/SA 1 OA/SO/B6 1 OM/3O/S ) OA/O/BL ) OA30/8 1 0S/0L/BS 1

UNITS ! UB/KS ! UG/KE | vB/xe ! UB/KE ! UG/KE | U/XG t UB/XG tUBKe !

1,1,1-Trichloroethane - —oeeee e - e 'R I IS

2-Butasone smese- emees n —em—e- : mmeees

Mcetone I3 3 T o ) 273 " " e

Deazene 220 e e —————- 1.0 3 0720 -

Carbon Bisulfide -mes --=--- ------ -e- -eem-

Nethylene Chloride e e — ——eeee - bt 3 e b 1.40)

Tetrachloroethene —eeeee — —— —eeeee NI

Taluene 0 —eeee ——ee- --ee- o 2l - SR I IR

J = Estimated Value




TABLE F15

SUNNARY OF SENIVOLATILE ORGANIC COMPOUND ANALYSES

SURFACE SOIL SANPLES
BKINNER LANDFILL

| 5801-01 ! 5801-02 1 §502-01 | §802-02 1 8503-01 | §503-02 ! §503-01 + 8505-02 ! 5508-02°
PHASE 1 i1 | | 11 it 1l i i
CRL LOG MUNBER | GARAOLSO1 | OORAOISO2 ! BLRAOISO3 ! BARAOISO4 | BERAOISOS ! BORAOLSOS | BARAOISOY ! BORAOISIO ! BRAOISI2
TRAFFIC REPORT NUMBER ! Enaiy ! EW218 ! EW219 ! EH220 | B2 1 EH222 ! En22e ! EWS01 ! EH303

! ! ! ! ! ! ! ! !
DATE COLLECTED 1O4/30/06 1 04730704 1 OA/30/B 1 04/30/86 ! 04/30/86  : OA/30/B6 ) OAZ30/8A 1 04/30/86 i 05/01/8b
UNITS 1 V6/X6 1 V8/X8 1 V8/X8 i we/Ke 1 UG/XS 1 U6/ ! V6/X8 1 UB/KE ! UB/K8
Acenaphthylese e emeees seemes  meeems L)
Mthraceae” 0 eemees emee- L
BeatolalAathracene  ooo-e- comee 3100 120 4300
Beazo(alPyrame 00 memeee B 77,7 J— ————
Beazo(b)Fluoranthene cswmes  emmeem 400 720 5170 50 J @0 ~e----
Benzolq,h,itPerylene  -o---- sesses emeeee mn 1me 1 eeeee- ee-- -
Denzolk)Fluoranthene 780 0 3 e W 3 eeemee meeeee smeeee
Butylbenzylphthalata = --oser emeeee 7000 R S
Chrysene 630 Ho 3 e-ee-- m 3 4200 170 3540 300 --e--
bi-a-Butylphthalate eemmem emeees mmemee emeeee eeeee sesene memee
Di-a-Octylphthalate o= eeeeee [ Tmmees mmemes cemee
Fluoraathene 400 1w 100 3 0 3 4000 veeeee 1900 350 ) -
Hexachlorohenzene = ------ wmmmee  eeemme mmmeee ceeees eeeeee 23008
Infenail 2,3-cd)Pyreme = -eeem- eseeee oeeee 20 ) 130 3 emmmee emeeee
W-Nitrosodiphenylanine ~  -ecoee oe- e oo
Phenanthreme 0 eesees eceeee % —mee—e 1100 100 4200
Pyrene 630 130 3 1280 M ) 3600 —--e-- 8500 L [
bis{2-Ethylhexyl)Phthalate ------ 190 3 1300 J  -e---- 10 ) --eeee 160

J = Estimated Value




085 086

1STi-J01202y

ga/en | ax/on !

Siimn

9W/10/80 ¢ 70/10/50 |

13123702 UwW

. SOSH3 | $OCH3 |

SNOK 140438 J14N0L

viglowe ¢ fislovuve !

354 801 W

10-1058 1 10-1058 }

TILHNVT NNLXS
SIUVS 1108 3)viuS
SISATVV GXNOMND §24/01011834
914 FTNL

0 Avins



SUMNARY OF INORSANIC COMPOUND ANALYSES

TABLE F17

SURFACE SOIL SANPLES
SKINNER LANDFILL

) S801-01, ! 550]-02 ! 6502-01 } §802-02 ! 8503-01 ! 5603-02 i 6504-01 } 6504-02 -1 SS04-DP
PHASE 1 11 1 S | i1 i | 11 it |
CRL LDG NUMBER | BLRAOISO1 | BERAOISO2 § OLRAOISO3 1 BARAOISON | BERAOISOS I BARAOISOS | BGRAOISO? 1§ BARAOISOR ¢ BLRAOIDOB
TRAFFIC REPORT NUMBER  Rediot 1 BEJN02 1 XEJ103 ! KEJI04 1 REJIO0 ! REJI0b ! KEILO? 1 KEJ108 ! KEJIO9

! H ! | ! } ! { !
DATE COLLECTED OU/30/06  § OA/30/B5 % OA/30/85 b O4/30/BL 1 0A/30/85 ) O4/30/86 ) O4/30/8h  § OA/30/B6 1 04/30/8b
wiTs ! W6/KB ! 8/x8 1 WS !} W8/KB ! W6/K8 ! N6/K6 ! NG/XE i K8/K6 t N6/KE
Alusinue 4380 1040 1200 %10 8040 8290 10700 14700 14400
Mtissay =00 eeeeee ememen eeee - e L
Msmic 000 eeeee- 9.1 ) Y e e N
Yarive 1] % 123 13 n 101 N 53 5
Deryllive 0 eemee- smesee coveen LN - I ssmeee  evoses 0.7 0.69
Cadeiva = eemeee eseeee ceeee ——eee ==sm=e esmmas eeeeee
Calciun 73000 73800 10500 84700 20800 8930 13200 34600 18100
Chroaius 12 12 13 13 13 i H 3] i
Cobalt 1.0 8.9 1.3 12 10 i 12 15 14
Copper 25 19 23 25 n 17 1 B i}
Cyanlde  =eeeme eemmes seeeee sesess  essees
Iroa 21300 23200 21300 26900 14900 20200 21300 33800 39400
Lead B4 R ] L} 81 n 1] (W ] 1.1
Ragnesiua 13600 12600 14000 3880 60 2380 un ann 8040
Nanganese 1190 1400 1710 2780 856 1570 1090 381 576
Nerewy 000 =es==e= emsees eeemes essese esccss semmes scsssa sssses weeees
Nickel 10 n 19 20 1 1 U b} n
Potassius 1310 13%0 1120 1300 88 %8 1250 100 2020
Sodius 1020 0 eeeee 186 smme==s eeseee emeses 153 498
Tinm  eesees emccea emeses cmemee | eesses eseees sweses  esceen omeee-
Vanadiva 15 n 13 N 15 - tb 23 % u
linc 114 " " 8 1% 82 (Y 1] )




— —
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TABIE F17 (cont'd)
SUMNARY OF [NORGANIC COMPOUND ANALYSES
SURFACE SOIL SAMPLES
SKINNER LANDFILL

| 850902

e

14

{ 8§509-01 } §810-08 I §810-02 } S§11-01 ! §512-01 ! 6513-01 !
PHASE | (] | i1 it 1t i {
CRL LOO NUMBER { BARAGISIT | DORAOISIO | GARAOIGIY ! BARAOIS20 ! SARAOLSSL | BARAOLSYS | BARAOISTS
TRAFFIC REPORT NUMBER { MEJLLY { BEJI20 t N2 | NN 1 HEJ9O7 ! NEI968 ! NEJ9RY H

! ! ! ! { { ! H
BATE COLLECTED 105701780 1 OD/01/80 L 03701/80 L OS/01/80 L OS/01/84 1 OS/04/80 1 05/01/86 1
mIvs ' ! MB/KE | N8/K6 | n8/xe ! KG/X6 ! MG/KE } N6/K6 | MB/KE H
Alvsinua 310 2800 1830 13100 8020 9140 1600
Mtisgsay 00000 meeee- sss=es essses sssmss memess sceeee mm=eee
Arsenic e IR S i 13 8 8.9 b7
Niriu 9.2 ? LY 109 n ("2 o
Becyllive semess  measee [ m———e— 0.0 0.7
Cadalue = mmemes eeeees e I
Calciun 210000 184000 374600 8400 88%00 24900 1980
Chroaiua 1 (9 13 18 i 1" i
fobalt 0 eeeees i 3.7 13 1.4 1 12
Copper 1 12 h{ ] N ] 2 14
Cyanide  eeeee- wemaen ——veen e I
Iron 10800 12000 81600 00 21000 2330 17400
Lead 13 i 12 n A ] 3 8
Nagnesius 45400 40000 3640 4340 19400 3540 1420
Ninganese 814 341 1580 1030 1020 1040 2090
Wercw,y 0 mmeee- semmme smeess mmescs sewme- vemmee meesas
Nickel 10 1.9 i7 . 3o 16 1b 12
Potassiua n (3] 1180 1660 1830 1420 1120
Sodius 1990 1890 490 804 LM ——e——- 411
s emesss eememe meeses cmeses eewesms eeeses i
Vanadiua ] 8 0 2% 18 n U
linc 108 )} 3129 . 92 115 &b (3]




ROUND 3 RI/FS SAMPLING
CONDUCTED IN 1987

(No sampling location map available)
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FIGURE 1 ROUND 3 SAMPLE LOCATIONS FOR SOIL,
SEDIMENT AND SURFACE WATERS
SKINNER LANDFILL SITE




| cwos-03 | GwO7-03 | wor-osnx | wor-oo | wo9-03 | Gw10-03 | GWI1-03 | GuU12-03 | GWI4-03 | GWIS-03 | GuIS-8K
PHASE | 3 | 3 | 3 | 3 R | | 3 | 3 . | 3 | 3 3
CRL LOG NUMBER | 67RA02509 | B7RAO2S10 | B7RAO2510 | B7RA02010 | B7RAO2512 | O7RAO2S13 | B7RAO2S14 | B7RAO251S | B7RAO2S17 | B7RA02518 | 87RAO2R18
TRAFFIC REPORT NUMBER | €n228 | en229 | EN230 | En231 | Enz03 | tuzu | En28s | En28s | En288 | en2s9 | Ew290
DATE COLLECTED | 7/728/87 | 121787 | 7721187 | 121/87 | 7/28/87 | 1/21/07 | 7/21/87 | T728/87 | T/29/8T7 | 1/29/87 | 1/28/87
CONC/DIL FACTOR | %00 | 100 | 100 | .00 | 100 | 1.00 | 100 | 10 | 100 | 1.00 1.00
LTS | wee | uwee | we/ | wen | wea | wve/t | wen | we/L | we/L | U6 UG/t
1,1,1- TRICHLOROETHANE 6
1,2-DI CHLOROE THANE e
2-BUTANONE 10 /0 10 J/r 10 J/» 10 4/m 10 J/R 10 J/R 10 J/r 10 J/R 10 J/» 10 J/m 30 /R
ACETONE 10 104 148 10 10 4 24 10 4 10 4 64 64 38
BENZENE
BROMOFORM 54 59 5 S 54 54 54 54 54
CARBON TETRACHLORIDE. .- .- - .- 34 .- ---
CHLOROBENZENE 24 24 14
CHLOROME THANE 104 104 10 10 3 10 104 104 10 4 104
ETHYLBENZENE
METHYLENE CHLORIDE 44 44 L
TETRACHL OROE THENE - e .- .ee .- .ee $J - 54
TOLUENE 14 29 14 14 ]
TOTAL XYLENES
TRANS- 1, 2-DICHLOROETHENE 10 10 10

Jd = Haterial Analyzed for, But Not Detected.
R = Data Unusable, Resampling and Reanalysis Necessary for Verification

--- = No Detection

TABLE

SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSIS

GROUNDWA
SKINNE

Estimated Quantitation Limit,

TER SAMPLES
R LANDFILL



TABLE (Cont.)

SUMMARY OF VOLATILE ORGANIC COMPOUND ANALYSIS
GROUNDVATER SAMPLES
SKINNER LANDFILL

| GuI6-03 | GuI6-DP | GUIT-03 | GUIB-03 | GWIB-BK | GUI9-03 | GW20-03 | GW21-03 | GW22-03 | Gu23-03 |

L LR Y R Y R e R R X Ry R T X L L T T L L T L T e L T R P Y P Y Y TP YT X {

PHASE : I 3 | 3 | 3 | 3 | 3 | 3 { 3 | B | | 3 | 3 |

CRL LOG NUMBER | amoz:n | 87TrRAO2019 | amozszo | amozszl | O7RAO2R21 | B7RA02S22 | OB7RA02S23 | B7RAD2S24 | 87RA0252S | 8TRA02826 |

TRAFFIC REPORT NUMBER | En291 | Ell292 | EIZ93 | snm | En295 | En296 | Ew297 | Ew298 | En299 | EN300 |

DATE COLLECTED | 129,87 | 7/29/57 | 7/729/87 | T/29/87 | 7T729/87 | 7/29/87 | 7s/28/87 | 1/20/87 | 71729787 | 1/29/87 |

CONC/DIL FACTOR | 100 | 1.oo | 100 | 1.00 | 100 | 100 | 100 | 100 | o010 | 050 |

WITS | wa | wa | wen |} owea | uene | we | we/e | wee | wen | ue |

1,1, 1- TRICHLOROE YHANE 1

1,2-DICHLOROE THANE .- 4500

2-BUTANONE : 10 J/n 10 J/r 10 J/R 10 J/n 10 J/® 10 J/v 170 J/R 10 J/R 1000 J/R 10 o/

2- HEXAMONE .- 740 J

ACETONE 2 .=- o= .- 17 --- 920 104 40800 .-

BENZENE .e- .-- .-- .-- voe .e. 400 L) 20000 ---

BROMOFORM .. ... 54

CHLOROBENZENE 343 23 == o-- .o coe 263 8 140y ---

CHLOROME THANE 104

ETHYLBENZENE 52 4 100 J

METHYLENE CHLORIOE (3] 104 154 3 4 J 3 170 4 34 2200 J 64

VETRACHLOROE THENE 54 --- --- .- --- .- ces

TOLUENE 3100 24 530

TOTAL XYLENES .- 100 .- 300 J .- |

TRANS- 1, 2-01CHLOROEVHENE 31
‘E

J = Material Analyzed For, But Not Detected. Estimated Quantitation Limit. |

R = Data Unusable, Resompling and Reanalysis Necessary for Verification |

--- = No Detection




TABLE
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUND ANALYSIS
GROUNDUATER SAMPLES
SKINNER LANOFILL

| GWS-03 | GUO7-03 | GOT-OMK | GMOT-DP | GW9-03 | GHO-03 | GuII-03 | GMI2-03 | GM-03 | Guis-03 | auis-sk |

PRASE | 3 | 3 | 3 | 3 | 3 { 3 | 3 | 3 | | 3 | 3
CRL LOG NUMBER | 87RA02509 | 87RA02510 | amozsto | 87RrA02010 | amozsn | B7TRA02S13 | B7RAO2S14 | 87RA02515 | am\ozsn | BTRAO2519 | B7RAO2R.
TRAFFIC REPORT NUMBER | suzza | Ew229 | €Ewn230 | Ew21 | euzu | En284 | En20S | EM206 | En288 | Euzw | Ew290
DATE COLLECTED | 7/20/07 | w281 | 28T | 21187 | mmr | 7721/87 | 1727787 | 1720087 | 7/29/37 | mom \ mum
CONC/DIL FACTOR | l.oo { t00 | w00 | 100 | 1.00 ] 1wo0 | 100 | 100 | 100 | 100 | 1.00
WITS | v | uven | wen | we/A ) w4 | we/L | uwes ) uen | uwet | wen | uen
1,4-DICHLOROBENZENE --- ... .es .-
2,4-DINITROPHENOL 50 4 50 4 50 J 50 4 50 4 50 4 50 J 50 4 50 J 04 S0 4
2,4-DIN) TROTOLUENE -~ .- .-
2-METHYLPHENOL 4 .- .- -
4,6-DINITRO-2-HETHYLPHENOL 50 J 50 J 50 & 50 4 50 J 50 J 50 J 50 4 50 J 50 J 50 J
4-METHYLPHENOL --- .n- .- -ee ---
4-N1TROPHENOL von o eee .- .-
BEN20IC ACID 50 J 50 J 50 4 50 J 50 J 50 J .- 50 4
BEN2YL ALCOMOL
B81S(2-CHLOROETHYL YETHER .-- 114
B1S(2-ETHYLHEXYL)PRTHALATE .- 34 --- 2
DIMETHYL PHTHALATE .- .es
DI-N-BUTYLPHTHALATE --- ---
HEXACHLOROCYCLOPENTAD | ENE 10 104 0 109 104 10 0y 10 104
1SOPHRONE oes
NAPHTHALENE e
PHENOL

J = Haterfal Analyzed For, But Not Detected. Estimated Quantitation Limit.
R = Data Unusable, Resampling and Reanalysis Necessary for Verification
«-+ = No Detection




VABLE (Cont.)
SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUND ANALYSIS
GROUNDVWATER SAMPLES
SKINNER LANOFILL

| ow6-03 | Gu16-0P | Gui7-03 | GU18-03 | GWIB-BK | GM19-03 | GM20-03 | Gw21-03 | 2203 | @303 |

PHASE | 3 ] 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 |
CRL LOG MUMBER | 8TRAO2519 | B87RA02019 | O7RA02520 | B7RAO2S21 | O7RAO2R21 | B7RA02522 | B7RA02523 | B87TRA02524 | 87“02825 | lTIMZSZG \
TRAFFIC REPORT MUMBER | Ena9n | EN292 | Ew293 | En294 | EN295 | EN296 | en297 | em298 | £ll299 | ewsos |
DATE COLLECTED | wamr | 7129/37 | 7/29/87 | 1/29/87 | T/29/87 | 1/29/87 | 1/28/8T7 | 1/28/87 | 7/29/07 | 7729087 |
CONC/DIL FACTOR | 100 | .00 | 100 | 100 | 100 | 100 | 100 | 100 | 0.0 | 0.50 |
uNITS | wen | wen | wen | wer ) uven | wet | we | wet | we/n | we/ |
1,4-01CHLOROBENZENE Lo} 32 34
2,4-DINITROPHENOL 50 J 50 4 50 4 50 4 50 4 50 4 50 4 100 J
2,4-DINITROTOLUENE 10 4
2-METHYLPHENOL 450
4,6-DINITRO-2-HETHYLPHENOL 50 4 50 4 S0 4 50 J 50 J 50 4 50 J 50 J 500 J 100 4
4-METHYLPHENOL 350
4-N1TROPHENOL 500 4
BEN201C ACID 50 J S0 J
BENZYL ALCOHOL 94
B1S(2-CHLOROETHYL JETHER 240
B15(2-ETHYLHEXYL)PHTHALATE
DIMETHYL PHTHALATE 2 4
O1-M-BUTYLPHINALATE $ees 54
HEXACHLOROCYCLOPENTAD 1 ENE 10 109 10 10 4 100 J 209

1 SOPHRONE 91 4
MAPHTHALENE 94 64
PHENOL 670

4 = Haterial Analyzed For, But Not Detected. Estimated Quantitation Limic.
R = Data Unusable, Resampling and Reanalysis Necessary for Verification
--- = No Detection




PHASE

.....................................................

Atpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
Heptachlor
Atdrin
Heptachlor Epoxide
Endosul fan 1
Dieldrin
4,4-DDE

Endrin
Endosul fan 1}
4,4-000

Endrin Aldehyde
Endosut fan Sul fate
4,4-DDY
Hethoxychlor
Endrin Ketone
Chlordane
Toxaphene
AROCLOR- 1016
AROCLOR- 1221
AROCLOR-1232
AROCLOR- 1242
AROCLOR- 1248
AROCLOR- 1254
AROCLOR- 1260

. === = No Detection

| Gv06-03

| wn |

| ©wo7-03

TABLE

SUNMARY OF PESTICIOE/PCBs ORGANIC COMPOUND ANALYSIS

| GMO7-03mx

GROUNDUATER SANPLES
SKINNER LANDFILL

Guo7-0p |

GWo9-03

| ou10-03

| cunt- 03

| cui2-03

| Gu14-03

| ouis-03 |

----------------------------------------------------------------------------------------------------------------------------

uG/t

| wn

w |

uG/L

| uen

| wen

| wan

.........................................

| wn

| wn |

................. S
cee cne eoe ces [ P con .ew aae P oo
eow aue e .en .en ces aes aee cen .- eas
.o eoa .en aes eoe .ee .es cee .ee .e- .ee
voe ese cew .en .es cos cee -ea aee .o aa
. cee cew .se .o .ee N .es .es eesn .o
“es oo cew .es .es .es “ve aea .es .ee ves
.ee cee .o ces [ .ee . .e- oo .eee e
.es cee - oo .es .o .an PN -ee cas .ee
.es .ee ces ces .ee .o [ e .ee aae .es
.- .ee .ee aes .- .au e . .ee oo .ee
.- P cen cen .- ane . —ea .en aee .ee
ces . .en .ee cee --- aas con .ee ce- s
.- oo ce- aae cee . cen .- .ee .o N
ces .ee .an aee .en .- .ee .ee “ew .- RPN
eea .ee oo cee .es .- .- cae . aee aes
.es .-e . “es .en cee ces can .ee eee aee
.- e .es . e ces cee .es .ee “aa ..
.e- .e- . . .ss .- R e cen e-e .-
oo aee ces . ceen .- ae- - cen “ee R
.- .ee cee “ee ces .ee - aee .ee cee PO
.ee .ee .- .ee cen .ee .ee .en .- “ew .ee
cae cee .ew aen . cee ces eee . .ee en
.ee eee .ee cen .o .en .- .- . .o aee
.ee a-e .en .an cee . .- aas e “ee .-
.ee ..o ces . cee ces R ves .- . .ea
aes cen coe . aee .es aee oo cen .ee .
ces .- .o s con .ee -e .es .-e .ee aes



TABLE (Cont.)

SUMMARY OF PESTICIDE/PCBS ORGANIC COMPOUND ANALYSIS

| Gu6-0p | an7-03 |

GROUNDUATER SAMPLES
SKINNER LANDFILL

a18-03 | owis-ek |

w19-03 |

w20-03 |

w21-03 |

G23-03 |

----------------------------------------- R R R R L Rk T I N T T N 0 U S S

..................................................................................................................................................................

CRL LOG NUMBER

87RA2519 | B7RAO2019 | B7RA02520 |

B7RA02S21 | B7RAO2R2Y |

87RA02522 |

87RA02523 |

87RA02524 |

87aA02525 |

87RA02526 |

............................................... D Y T R N L L L R N N L L T I I ' v

TRAFFIC REPORT NUMBER

EN291 | w29

| En293

| ew2%% | ew2ss |

EN296 |

297 |

EN298 |

299 |

EN300 |

.................................................. P L L R T R LT R T A L L L L L T N L L L R L R X X W ipipie e iyl s pRpIppRp AP P

DATE COLLECTED

Atpha-BHC
Beta-BHC
Delta-BHC
Gawra-BHC
Heptachtor
Atdrin
Heptachlor Epoxide .- .- .e- - oee .o .ee .- .ee .-
Endosutfan 1 .. e ee- .- --- ees vee .-e .- .-
Dietdrin
Endosul fan 11
Endrin Aldehyde
Endosul fan Sul fate
4,4-p07
Hethoxychlor .- .- .- - .- -.- ae- o-- --- .-
Endrin Xetone
Chlordane
Toxaphene .- e .- ve- --- --- .- --- ---
AROCLOR- 1016
AROCLOR - 1221
AROCLOR- 1232 --- -
AROCLOR- 1242
AROCLOR- 1248
AROCLOR - 1254
AROCLOR- 1260

--- = No Detection

7/29/87 | 7/29/87

| T729/87

| 7720087 | 129/187 |

729,87 |

7728187 |

1720/87 |

17291087 |

729187 |

----------------------------------------------------------------------------------------------------------




TABLE
SUMMARY OF SAS PESTICIDE/PCBs ORGANIC COMPOUND ANALYSIS
CROUNDWATER SAMPLES
SKINNER LANDFILL

| 6M06-03 | GMO7-03 | GUO7-O3MX | GM09-03 | GM10-03 | GWI1-03 | GWI2-03 | GUI4-03 | GNIS-03 | GMIS-BK |

PHASE { 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 { 3 { 3 {
CRL LOG MUMBER | l?lAO!SﬂO ] l7lA02310 | B7RA02S10 | B78A02512 | B7RA02S13 | O7RAO2S14 | 87!A02$1$ | 87RA02517 | B7RA02518 | B87TRAO2R1E |
TRAFFIC REPORT NUMBER | EMZZO | €En229 | Ew230 | En203 | EN284 | Ew285 | EMZBA | €En2ss | En289 | Enz90 |
DATE COLLECTED ] 7/28/!7 | 281 | 7/27/67 | 7720/87 | 7721/87 | 7/27/87 | 7/28/87 | 7729787 | 129,87 | 1/28/87 |
CONC/DIL FACTOR | 1.00 | 1.00 |} 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 l 1.00 |
UNITS | UG/t { uG/t { uo/L \ uG/L ) Ue/L { uG/L } ue/L ] uG/L ] uG/t ] UG/ |
Hexachlorobenzene - se- ... , - .- - .- .- - .-
Hexachiorocyclopentadiene .- .- ehls .. .- .- eee .- --- ---
Kexachlorobutadiene .- .- =-- .- .- .- ... .e- .- ---
Hexachloronorboradiene ... .. === .- .-- - .-- -.- --- ---
Octachlorocyclopentens . .- ... --- =-- .e- .- -e- ves -e- -e-
Neptachloronorborens oe- o= so- .-- --- oe- ... .e- o= -e-
Alpha-Chlordene - .- .- --- b === --- --- --- ---
Beta-Chiordene s - =-- .- oo e=- --- -.e .- .-
Gomma-Chtordene .- - .- .- --- .-- .e- oee --- .e-

-+~ = Not Detected




SUMMARY OF SAS PESTICIDE/PCBS ORGANIC COMPOUND ANALYS!S

tABLE (Cont.)

GROUNOWATER SAMPLES
SKINNER LANDFILL

| Gu16-03 | GM16-OP | GM17-03 | Gu18-03 | GU18-BK | GN19-03 | Gu20-03 | Gw21-03 | Gw22-03 |
PHASE | 3 | 3 | 3 | 3 | 3 | 3 T | {3 | 3 |
CRL LOG NUMBER | 8m™a02s819 | l?lAﬂiDl9 | O87RA02520 | B87RAO2S21 | 07!A02l2| | B87RA02522 | 87rA02523 | 87RAO2S24 | B7RA02525 |
TRAFFIC REPORT NUMBER | En29% ] El292 | EN293 | EN294 } 50295 | En296 | en297 | EN298 | Ew299 |
DATE COLLECTED | 7729787 | /29,87 | T/29/87 | 7/29/87 | 7/29/87 | 1/29/87 | 71/28/87 | V/28/87 | ¥/29/07 |
CONC/DIL FACTOR | 1.00 { 1.00 } 1.00 | 1.00 | 1.00 } 1.00 | 1.00 | 1.00 | 0.10 |
uNITS | uG/L | uG/L | uG/L | uG/L | uG/L ) uG/L | uG/L | uG/L | uG/L |
Hexachlorobenzene .- .o -e- .- .- .- =-- .- .--
Hexachlorocyclopentadiene .- -=- .- .- .- .- --- - -
Hexachiorobutadiene -.- . ... . --- - - ... ---
Hexachloronorborsdiene .- .o .- - --- --- .- .- ...
Octachlorocyclopentens .e- ahl --- --- o .- .- .-- .-
Heptachloronorborene --- .- .- eee .o- == === .-- =--
Alpha-Chlordene ae- .- --- - - .- - .- ...
8eta-Chlordene s .- --- --- = = s-- = w--
Gamwa -Chtordene == .- . --- ... =ee see .- ---

--- = Not Detected



TABLE
SUMMARY OF INORGANIC ANO CYANMIOE COMPUND ANALYSIS
GROUNOWATER AND SURFACE WATER SAMPLES
SKINNER LANOFILL

| Gu7-03 | GWOT-0p | GMIZ:03 | @IS03 | GuIS-K | Cu20-05 | sai7-01 |

PHASE | 3 | 3 |3 |3 | 3 I 3 I 3 |
CRL LOG NUMBER ) amozsw | BTRAOZD‘lO } smozs1s ) 8m02$18 | 87RAQ2R18 | 87RA02S23 | 87RA02508 )
TRAFFIC REPORT mtx | meno37 | neu039 | n!uoau | MENOLT | MENO4Z | MENOL3 | MENO3S |
DATE COLLECTED | 7727/87 | Tm2r/87 | mam | 7/29/87 | 7/28/87 | 7/28/87 | 7/29/37 I
CONC/OLL FACTOR | 100 | 1.00 | 100 | 00 | 100 | 1.00 | 1.00 |
UNITS | ws ] v ] went  f ower | wesn | wes ) wee ]
Aluminum 9 J A ] 203 sen 19 3 “ee 502
Antimony ere cee coe cae cee L voe
Arsenic b b A bl A &8 s
Barium 101 4 97 3 3 85 4 see s97 &6 1
Beryllium
Cadmiun eve voe vee ves s Leee .de
Caleium 13600 133000 239000 164000 232 4 195000 69200
Chromium cos coaw “ee cee cew see ese
Cobalt oo ceo 9.34

Copper 6.2 4 8.3 10 6.9 4 ee- o 7J

lron 49 J oo 353 23 eee 31400 872

Lead ces ene cew vos s e eee
Magnesium 22000 20900 83100 33800 ees 51600 20100
Manganese 3.3 56 3490 2280 oee 1150 35
H.rcury see ese cee cee cee e e
Nickel see ... 384 8.7 se- 204 ..
Patassium 1610 J 1350 %700 8410 oo 41500 3920 J
Selenium aece eve veasw ene cae cen vew
Silver eee coe cose e e ese oo
Sodiun 29600 30000 158000 76400 “-- 81200 19400
Thallium ees ces oo ese cee vee see

Tin eee ese vese cee cee eee cee
Vanadiun ees con vee cee cee ven P

Zine ] 2 104 5.4 4 3.94 124 7.2
Cyanide e one .o b LER o e

J = Estimated Value
+++ 3 Not Detected
GW = Groundwater

SW = Surface Water



| $814-01 | $S14-DP | sSS14-02 | ss15-001 | S515-01 | ssts 02 | s016-01 | sSOI7-01 | Swi7-09
PHASE 3 3 | 3 | 3 i 3 | 3 | 3 | 3 | 3
CRL LOG MUMBER | 87RA02501 | 87RAO001 | mu\ozsoz | amozsos | OTRAO2SO3 | B7RAO2S04 | OB7RA02505 | B7RA02506 | 87RA02508 |
TRAFFIC REPORT NUMBER ENOT7 EMO70 | Euo79 | Euoao | Emo81 | Ew223 | Ew22¢ | Ew225 | EN227
DATE COLLECTED 1/29/07 | 7/29/07 | 7729/87 | 7729/87 | ¥/29/87 | 1/29/87 | 7/29/87 | T/29/87 | 1/29/87
CONC/DIL FACTOR 1.00 l.oo | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
UNITS UG/KG UG/KG | weske | uG/xe | uve/xe | uG/xG | UG/KG | u6/x6 | uG/KG
CHLOROME THANE 12 4 129 12 4 %4 1%y 13 134 )
METHYLENE CHLORIDE 4 J 54 _ 74 64 54 74 9 74 5
2-BUTANONE 12 J/m 12 IR 12 IR % /R 14 /0 13 /R 13 /R 1 /R 10 /R
1,1, 1- TRICHLOROE THANE 23 9 25 2% 10
4-METHYL - 2- PENTANONE 12 124 W%y % J
TOLUENE v 12 39 34
TETRACHLOROETHENE S J
ACETORE 44

TABLE

SUMHARY OF VOLATILE ORGANIC COMPOUND ANALYSIS
SOIL AND SURFACE UATER SAMPLES
SKINNER LANOFILL

J = Material Analyzed For, But Not Detected. Estimated Quantitation Limit.
R = Data Unusable, Resaapling and Reanalysis Mecessary for Verification

--- = No Detection
§S = Surface Soil
S0 = Sediment

S\ = Surface Water




TABLE
SUMMARY OF SEM!-VOLATILE ORGANIC COMPOUND ANALYSIS
SOIL AND SURFACE UATER SANPLES
SKINNER LANOFILL

| $814-01 | S$S14-DP | S$514-02 | sS15-01 | $S15-01 | S515-02 | SD16-01 | $OV7-01 | sw-01 |

PHASE | 3 | 3 } 3 | 3 | 3 | 3 | 3 | 3 | 3 |
CRL LOG NUMBER | amozsol | 87RAG2001 | amozsoz | B7RA02503 | B7RA02503 | amozsu | 07u02$05 | O7RA02506 | B87RA02508 |
TRAFFIC REPORT NUMBER | znon | EnO78 | enon | En0BO | EmoBY | euzzl | EN224 | EN225 | w227 |
DATE COLLECTED | 7729/87 | 7729787 | 7/29/87 | 7/29/87 | 7729/87 | 1/29/8Y | 7T/29/87 | 1/29/87 | 1/29/87 |
CONC/DIL FACTOR ! 1.00 | .00 | . 100 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 |
UNITS | uerxe | uu/xc | uG/xG | uG/xG | uG/xe | uG/xe | YG/KG | ue/xa | uG/xe |
BENZOJC ACID 2900 J sooo J 2900 J 3400 J 3400 J 3000 J 3200 J 2700 4
HEXACHLOROCYCLOPENTAD | ENE 590 4 620 J 590 J 710 4 690 J 620 J 660 4 560 J 104
2-NITROANILINE 2900 4 3000 J 2900 4 3400 4 3400 3000 J 3200 4 2700 J
BUTYLBENZYLPHTHALAYE B 620 4 590 J 7oy 690 J 620 4 660 4 560 4
B1S(2-ETHYLHEXYL)PHTHALATE 590 J 620 J 590 J 200 J 690 J 620 J 660 3 560 J
INDENO(1,2,3-CO )PYRENE 590 J 620 4 590 4 7o 690 J 620 4 660 J 560 J
DIBENZ(a, h)ANTRACENE 590 4 620 J 590 J 70 4 690 J 620 J 650 J 560 J
BENZO(g,h, | JPERYLENE 590 J 620 J 590 J 710 J 690 J 620 J 660 4 560 J
2,4-D1N] TROPHENOL 50 J
4,6-DINITRO-2-METHYLPHENOL S0 J

J = Materfal Analyzed For, But Not Detected. Estimated Quantitation Limit,
R = Data Unusable, Resampling and Reanalysis Necessary for Verification
--- = No Detection

$S = Surface Soil

SD = Sediment

SU = Surface MWater



TABLE
SUMHARY OF PESTICIDE/PCBs ORGANIC COMPOUND ANALYSIS
SOIL AND SURFACE WATER SAMPLES
SKINNER LANOFILL

| $514-01 | ssM-0p | ss14-02 | SS15-01 | SSIS-01 | ssiS-02 | 1601 | sow-0r | saiT-o1 |

T T T
CRLLG MMSER | S78AG2601 | OTRAOZDOY | S7RAG2S02 | 67AAO2SO3 | BTRAOZSO3 | BTRAG2SOW | OTRAO2SOS | BTRAOZSO6 | BTRAU2SD8 |
TAFFIC REPORT waser | 77 | ears | ewr9 | eoso | ewsr | ews | ewae | eas | e |
oNE couecen T et | et | 1wt | ot | et | st | vswer | et | gt |
coucmiL facton | 10 | 100 | 1.0 | 100 | 10 | 1o | 10 | 10 | 1o |
wirs T we ) v | vame | vee | wee | e | e | uee | ueme |

Alpha-8HC .- --- e .- -.- bl
Beta-BHC oee .- --- .- .-
Delta-BHC '
Gamma - BHC R --- .-
Heptachlor .- .-- --- .. oo .- .- see .--
Aldrin == .- .- i i .- - b .-
Heptachlor Epoxide .e- .= .= .-- .- oee ..~ .ne .e-
Endosut fan |
Dieldrin .. ... -.- .- = .- .-- .e- ...
4,4-DDE .- --- .-- ... -e- .- ... ---
Endrin .- .- --- .e- - .- .- ---
Endosut fan 11
4,4-0DD
Endrin Aldehyde .-- .- .- .- ee- sen -.- ---
Endosul fan Sul fate - R .- .- see .- .-- ---
4,4-007 .- .- ee- oo ... wee -.- ---
Methoxychlor --- --- .- .- .- ... .e-
Endrin Ketone --- --- L .- oee --- .-~
Chiordane
Toxaphene .. .o se- ces e .- .-
AROCLOR- 1016 --- ... .-- .-~ ... --- .o
AROCLOR- 1221 .- .-
AROCLOR- 1232 eee
AROCLOR- 1242
AROCLOR - 1248 Cee- ---
AROCLOR - 1254 ... .- .- v .e- v .-
AROCLOR- 1260 o= veo .- b .-- .- i bl il

e-- = No Detection S0 = Sediment
§S = Surface Soil - SW = Surface Vater



SUMMARY OF SAS PESTICIDE/PCBs ORGANIC COMPOUNO ANALYSIS
SOIL AND SURFACE WATER SAMPLES

VASLE

SKINNER LANDFILL

| s$¥4-01 | sSW4-0P | SSW4-02 §s15-01 | SSlS-OlV | ss15-02 | sot6-00 | SOI7-00 | swi7-01 |
PHASE i ] | 3 | 3 3 | 3 b 3 | 3 | 3 | 3 |
CRL LOG NUMBER | BMOZSOI | 87aA02001 | BMOZSOZ | O7RAC2503 | B7RA02S03 | O87RA02504 | B7RA02505 | B7RA02506 | BTMOZSOB |
TRAFFIC REPORT NMUMBER | :non | ENO78 | ENON ENOBO | €no81 | EN223 | EN224 | EN225 | Ew227 |
DATE COLLECTED | 7129/87 | 7/29[07 | 7729/,87 7/29/87 | 1/29/817 | 7/29/31 | 7/29/87 | 7/29/8T | 1/29/87 |
CONC/DIL FACTOR | 1.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 |
UNITS | vG/xe ] weske | uwG/kG UG/XG | uG/KG | uG/xe | uG/kG | uG/ke | uGske {
Hexachlorobenzene .- wee ee. .- o= .- - -
Hexachlorocyclopentadiene ... --- v-- .- .- ... .- ... ---
Hexachlorobutadiene .- o=- .-- .o wee .- .-. .- ..o
Hexachloronorboradiens “-- we- .- =-- === === --- see o=-
Octachlorocyclopentene o-e .-- .. cee .- oe- .o .- .-
Heptachloronorborene se. ee- .- s.- oo oo .e- .. ---
Alpha-Chlordene == hhdd .- .e- eee .- oo .- .-
Beta-Chlordene = .- .- i i bt ... .- .-
Gamma-Chiordene .- .- e-- .- .- .- .- see .-

-+ = No Detection
SS = Surface Soil
S0 = Sediment

SW = Surface Vater



VABLE

SUMMARY OF [NORGANIC AND CYANIDE COMPOUND ANALYSIS

SEDIMENT SAMPLES
SKINNER LANDFILL

| ss14-00 | $514-02 | $S14-0P | SS15-01 | §$15-01 | sS15-02 | spi16-01 | soi7-00 |
PHASE | 3 ] 3 | 3 | 3 | 3 3 | 3 | 3 |
CRL LOG MUMBER | anmzsot | 8TRA02502 | B7TRAO2001 | B7RAO2503 | B7RA02S03 | B7RAO2S04 | B7RAO2S05 | 87RA02506 |
TRAFFIC REPORT NUMBER | uﬂmz | HENT94 |  MENT93 | usuns | MEN796 MENTOT | HENT98 |  MENT99 |
DATE COLLECTED | 7/29/37 | 7/29/87 | T729/87 | 7/29[37 | 7729/87 | 1729487 | 1/29/87 | 7/29/87 |
CONC/DIL FACTOR | 100 | 10 | 100 | l.00 | 1.00 1.00 | 10 | 100 |
UNITS | WG/KG | MG/KG | MG/KG | MG/KG |  MG/XG HG/KG | MG/XG | MG/XG |
Aluminum 9320 11700 9350 9790 10400 9510 8070 5960
Ant imony .e- --- .e- .en ... .--
Arsenic 6.8 1 8.8 8.1 9.3 8 8.8 9
Barium mJ 16 101 J 101 J 106 J 172 93 J 327
geryllium 0.83 4 0.94 4 0.84 J 0.8 .- 0.87 .- 0.65 J
Cadmium .-- --- LR .. .e- --- .- .--
Calcium 15200 15500 13900 27400 23300 36900 61600 109000
Chromium B | 17 1% 15 16 % 13 10
Cobatlt 8.6 J 1”4 9.8 9.8 9.2 4 124 "y 10 J
Copper 17 19 V4 2 22 18 19 %
Iron 23100 25700 21500 23800 24800 24300 21500 23900
Lead 25 18 29 39 (Y4 27 32 13
Hagnes {um 2790 4 3300 2830 3890 3740 3170 6040 14900
Manganese 1420 1390 1280 1630 1670 2570 1810 3310
Mercury .- .- 0.4 .- 0.23 .- .- 10
Nickel 21 J 25 22 22 4 23 4 26 ) 22 ) 26
Potassium 1020 J 1170 3 1100 J 1820 1720 1460 4 1090 J 740 )
Selenium ... cew
Sitver .- ces .- “-- .- .
Sodium 29600 698 ) .- .- .. X (i
That{ium ... .- .o .- .- .- .- ...
Tin .. ... .. .- .- .- .- ...
vanadium 22 26 4 . 21 26 ) 26 ) 26 3 20 J 23 )
2inc 65 65 69 90 89 63 109 52
Cyanide ... .e-
Percent Solids 85 87 84 74 nB M 74 90

J & Estimated Value
.-~ » Not Detected

$S = Surface Soil
S0 = Scdiment

SW = Surface Vater
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SOIL GAS SURVEY
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DRAFT

SOIL GAS SURVEY

Purpose and Scope

A soil gas survey was conducted at the Skinner landfill site from
April 6 to April 10, 1987. The initial purpose of the soil gas survey
was to expand on the previocusly conducted gecphysical survey by
exploring locations with anamalous readings in the central shoulder
area that were possible buried drum nests. Further, the buried lagoon
a:eawastobesuxveyedbodetemimﬂmareasothighstoontammant
concentration. The results of the soil gas survey were then to be
correlated with the gecphysical results to develop a soil boring
progran to further characterize the areas of potential contaminatien.

The initial scope of work called for the installation of approximately
150 soil probes in the stidy area which consisted of the central
shoulder and bured lagoon areas of the site. The probes were to be
placed in predetermined locations on the existing site grid system
utilized for the gecphysical survey. In this manner, the two surveys
could be correlated to achieve the stated purpose.

Theory ”

The instrument used for the soil gas survey was the Miran 1B Portable
Ambient Air Analyzer. The Miran 1B is a microprocessor-controlled
instrument that can detect and quantitatively measure over 100
capourds at concentrations from a few ppb to the percent rarnge. The
instrument is a portable ambient air analyzer that can be used to
quantitatively measure to within +5 pom a wide variety of organic
vapors. The cancentration of organic vapors present is measured by
using the principle of infrared absorption. The principle of
cperation, as stated in the cperating marual, is:

Infrared energy is emitted from a nichrome wire source throxgh a
light pipe assembly. The light is then directed to the filte.r
wheel that allows energy at the selected wave-length to pass

into the gas cell. The sample is drawn into the cell by .
the inteqral air pump at a rate of 25 to 30 litres per mimutte.
The sample absorbs infrared energy from the beam, and the amount
of absorption is measured by the detector, amplified and
canverted to concentration units by the electronics, amd
transmitted to the liquid crystal display. The amount of
infrared radiation absorbed by a sample is directly related to
the concentration of the sample according to Beer's law:

A=axbxc

where A is absorbance, a is the absorbtivity constant, b is the
pathlength, and c is the concentration. The MIRAN 1B also
incorporates a curve correction term to correct for any
deviations from Beer's Law. ’



Three campourds were chosen for the soil gas survey based on freguency
of occurrence and concentration determined from the Phase 1 analytical
results. These campourds included benzene, methylene chloride and
toluene. Because the Miran 1B tests for cne campourd at a time to
calculate a specific cancentration, there is little chance for any
type of interference. Interference could occur in the analysis of two
capounds with absorption wavelengths within 0.5 microns. The
wavelengths for benzene, methylene chloride, and toluene are 9.93,
13.47, and 13.89 microns, respectively. There would be no
interference effects fram toluene and methylene chloride in the
measurement of benzene. The possibility for interference between
methylene chloride and benzene does exist, however, based on the
results, there does not appear to have been interference. This is
discussed further in the Survey Results section. Other campounds with
wavelengths within 0.5 microns of the campounds being analyzed could
also interfere with the results. Campounds with wavelengths within
0.5 micxrans of benzene, methylene chloride, or toluene that could be
present at the Skinner lLandfill site are given in Table 1.

The instrument takes readings contimucusly (once every 2 secords) ard
for this survey, readings were recorded ance every 30 secands. The
absorption wavelengths of three campounds measured in this survey are
included in the pre-programmed library of the instrument. Therefore,
no precalibration for this study was needed.

Field Program

Upon arrival at the site, it was discovered that the majority of the
proposed study area had been covered with 5 to 20 feet of demolition
debris ard solid waste. The fill had covered both the existing site
grid system and the proposed soil probe locations. This necessitated
a revision in the anticipated scope of work.

The southern-most portion of the central shoulder and buried lagoon
areas were covered with fill to a maximm thickness of approximately
10 feet. It was decided by the U.S. EPA RPM and the WESTON Site

Manager to conduct the soil gas survey in this area. A grid system to
locate the soil prcbes was constructed utilizing existing monitoring
wells on site. The location of this grid system is shown in Figure 1.

A total of 19 soil prabes were placed within the grid system and the
locations are shown in Figure 2.

The soil probes were 5 feet long and 1/2 inch in diameter with 3-inch
pointed tips. The bottam cne foot of each probe was slotted to allow

air axt entry. The top of each probe had a threaded cap. Figure 3
contains a schematic diagram of the prcbes.

Because the prcbes had to be placed in the soil below the recent fill
to accurately assess the amount of contamination present, S5-foot
extenders with threaded ends were constructed to increase the length
of the prubes. When the extenders, which also had threaded caps, were
attached, the probes were long encugh to penetrate the soil below the
recent £ill.



TABLE 1

POSSIELE INTERFERENCE COMPOUNDS PRESENT
AT THE SKINNER IANDFI1I, SITE

Sampaund Wavelength
m-dichlorcbenzene 9.47
o-dichlorcbenzene 13.55
p-d.;lchlorobenzene 9.30
ethylbenzene 9.90

Xylene 13.20



FIGURE LOCATION OF SOIL SURVEY GRID ON SITE.
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FIGURE DIAGRAM OF SOIL PROBE USED AT THE SKINNER LANDFILL SITE.



Prior to installation, each probe and extender was washed with a water
and Alconox solution and rinsed first with methonal and then
de-ionized water. After placement to a depth of approximately 9.5
feet, the probes were capped and allowed to stabilize for 24 hours.
Before use each day, the instrument was taken off site to obtain a

concentration for the campourd being analyzed. The ambient
air concentration of the campound being measured was also recorded at
each probe location prior to attachment to the probe.

Tygon tubing was attached to the instrument, the probe was uncapped,
ard the tubing was attached to the probe. Then, measurements of the
concentrations were recorded ance every 30 secords until
stabilized. Stabilization usually occurred within four to five

. Table 2 summarizes these results for each campoud. The

.measurements for methylene chloride were cbtained at all probes

first. The probe was then recalibrated to background and measurements
for benzene were taken. 'Ibluenewasthethi.rdcmtpo\mitstadforat
the prcbes.

Discussion of Results

The stabilized results of the soil gas readings are plotted on the
maps in Figures 3, 4, and 5. Concentrations of methylene chloride
rarged from 2.2 to 868 prm, benzene fram 1.2 to SO prm, and toluene
fram 1.7 to 768 prm. There does not appear to be any trend to the
data, rather there appears to be a series of "hot spots" where one or
more of the campourds was detected at high concentrations.

Because the range of concentrations of methylene chloride were 10 to
30 times higher than the concentrations of benzene, there appears to
be no interference (discussed in the "Theory" section) between the two

. The interference usually occurs at concentrations less
than 10 prm, therefore, the concentrations are most likely accurate.
Also based on the consistency of results, the higher (>10 pom)
concentrations of most readings, and the accuracy of the instrument,
the readings are probably correct to within +5 ppm.

The areas of highest concentration of ane or more campoaurds occur in
the northwest and west portion of the survey area, in the area of the
buried lagoon, and there are also scme scattered "hot spots" in the
north-central and central areas of the survey.

The results of the soil gas survey were correlated to the results of
the gecphysical survey conducted previocusly by overlaying the two grid
This correlation indicated that several areas of

'contamir.mationareindicatedbyborthsurveys Prcbes 1, 2, 3, ad 8

are located in one area of high conductivity and Prcbes 7, 9ard10
are in ancther, as indicated by the EM survey. Probes 8 and 9 are
also located in areas that were determined to be possible drum nests
by the GFR survey.

By utilizing these correlated results, the proposed test trench
locations, to further characterize the contamination present are
presented in Figure 7.



PROBE:

INITIAL TINE:

BACKBROUND:
TINE (ain)
0.0
0.3
1.0
1.5
2.0
2.5
3.0
3.5
4.0
L1
3.0
5.5~
6.0
6.5
1.0
1.3
8.0
8.9
.0

10 10 DUP
8:3% 1M
10 -0.5
10 -0.5
464 220
620 7
623 543
623 139
642 764
632 Bi7
656 838
657 841
458 845

8: 44
1

14

12
?.4
8.4
3.1
8.4
8.3

8:33
18

18
19

18
18
17
19

9:00
14

14
7
39
42
2
2
4

9:03
15

15
9.2

9.5
13
12
12

f:11
1

12
3

133
14
148
152
154
155
156
193

INITIAL TIME indicates tise analysis of gas from probe cossenced.
ALl analysis for sethylene chloride were cospleted on 04/08/67,
D indicates deep soil gas probe,

DUP indicates duplicate saspling and analysis.

7

919
13

13
3

152
m
37
266
m
mnm
12}
i

TABLE 2
SKINNER LANOFILL SOIL GAS PROBE DATA
HETHYLENE CHLORIDE (in ppa)

9:31
12

10
288

382
413
432
LLH]
454
462
464
463

7

39
18

10
188
214
249
228
el
23
238
i
%2
23
202

to

9:31
15

15

T H]
189
186
L)
192
194
195
194

9130
15

15
1}
04
87
%0
)
92
92

12

10109
14

14

"
139
160
168
1n
1
11
173
173
i

13

10: 18
19

20
i

20
353
3s8
330
1Y
692
713
154
788
801
623
841
854
868

t4

10231
19

12
4]
480
308
24
331
334
37
538
338

[t

10140
20

20

I3

n

LH

8

B4
100
120
138
150
181
170
179
188
194
200
207
211

6

11238
0.2

0.2
2
3
39
i
L}
9

17

1145




TABLE 2 (con’t)
SKINNER LANDFILL SOIL BAS PROBE DATA
TOLUENE (lin pps) -
PROBE: 10 IH] 2 Fe 30 35 4 i 35 é 7 8 9 10 i1 135

INITIAL TIME: 10:51 15503 11028 10232 10037 1led1 2005 1lsdd 11048 I2010 12004 11009 (2019 1228 (2129 1154

BACKGROUND: 0 25 L2 14 22 16 1.5 25 I 29 o4 LI A4S ¢ 25 0.9

TINE (sin) X
0.0 0.2 25 L2 14 22 6 15 25 I 029 04 L3 AS 25 0.8
0.5 .o WM 0.2 WY L 8% (TR | W 9 130 122 1o 9% B 2.8
1.0 105 1227 0.7 517 .4 755 % 32 51 122 168 310 189 122 4 89
1.5 179 140 1 2 07 S 9 43 S5 0 179 339 203 133 2 M1
2.0 253 145 0.9 59 1.2 768 (Y B W | 59 146 186 34 U2 19 st M
2.5 306 148 1 S0 0.8 789 o 6L 149 188 3t 216 1M 55 330
3.0 M8 148 1.7 568 768 6l 49 189 3 28 4l e 401
3.5 85 189 s 14 52 451
4.0 410 7 218 50 497
.5 433 [T 4]
5.0 451 567
5.5% 47 594
6.0 A8l : 817
6.5 [17] 640
7.0 500 : 658
7.5 504 873
8.0 515 ) 487
8.5 519 695
9.0 524 704

- 9.5 527 15
10.0 531 125
10.5 534

NOTES

------------

INITIAL TIME indicates tise analysis of soil gas using probe cossenced.
ALl analysis for toluene were cospleted on 04/09/87,




TABLE 2 {con't)
SKINNER LANDFILL SOIL BAS PROBE DATA
BENIENE (in ppal -

PROBE: 1D 18 0 8 b ] 15 4 3 58 b 7 8 9 10CF 10FPF i 190 198

INITIAL TIME: 08:41  B:SL 8157 9102 %08 943 %18 %43 50 955 10300 9:23  10:06  10:02 10318 10:24 9131 9:35
BACKGROUND: 45 -0.5 -0.3 -1.5 0.8 1.2 AN | 1.5 3.1 5.2 4.8 .1 3.2 4.9 4.9 4.2 13 2.4

TINE (nin) N
0.0 24 0.5 03 -5 08 12 31 L5 51 52 48 LI %2 A9 5 42 33 24
0.5 08 LS 0l 7 32 W &3 S LS 74 12 82 %5 W3 12 %l 55 e
1.0 06 %6 02 % L3 W %7 &7 M B3 W B 1R u W o1 19 N
LS 69 7 63 2 33 40 10 & N 15 17 18 W1 15 12 Bb 2
2.0 220076 04 M 338 0 9% 13 1 9 W 6 15 15 12 98 B
2.5 L R N R X T T X R R TR R SN | N TN | B T L B 1
3.0 0 L2 2 3 M 1 %3 W w o» B N B B R 0 R
3.5 oo 9.9 a B 3
4.0 2 10 a1 BN H
0.5 n 2
5.0, 3 2
5.5 3
8.0
8.5 "

1.0 W%
1.5 50
8.0
8.5
%0

NOTES
INITIAL TIME {ndicates tise analysis of soil gas using probe comsenced.
All analysis for benzene were coapleted on 04/09/87,
S indicates shallow probe, D indicates deep soil gas probe.
CF indicates cotton filter, PF indicates paper filter.
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APPENDIX C
WWES STAFF BIOGRAPHIES



Robert W. Phillips
Director, ARCS Program Management Office

Project Manager

B.S. Natural Resources Planning and Conservation, 1969
Central Michigan University

B.S. Wildlife Management, 1970
University of Michigan

M.S. Resources Planning and Conservation, 1972
University of Michigan

As Director of the ARCS Program Management Office, Mr Phillips is responsible for
directing a Corporate-wide, multi-million dollar, ten year, U. S. Environmental
Protection Agency contract to perform remedial planning activities in Region V (OH, M],
IN, IL, WI, MN). This WW Engineering and Science contract consists of two functional
parts, Program Management and Remedial Planning. Program Management is provided
on a completion basis for the term of the contract and encompasses management,
financial, administrative and clerical functions necessary to support and track contract
project performance. Remedial Planning is provided on a Level of Effort (LOE) basis
with all work being assigned through EPA issuance of work assignments. Mr. Phillips is
responsible for directing the overall program through the ARCS Program Management
Office (PMO). He has direct control and oversees all PMO personnel and technical staff
performance, work task assignments, scheduling and budget preparation, cost control and
tracking and communication between WW Engineering and Science, its operating
companies and the U. S. EPA.

As a Project Manager for EDI, Mr. Phillips has responsibility for managing large
multidisciplinary projects, providing other EDI service areas with technical expertise, and
responding to client concerns on project quality control, budget, or schedule.

Mr. Phillips has been active on a variety of projects requiring environmental and human
health impact and risk assessments. He has performed many field investigations and
impact assessments involving on-site contamination at former coal gasification facilities.
Mr. Phillips has also been responsible for undertaking environmental and human health
risk assessments related to air emissions, surface and groundwater contamination, and
terrestrial pollution incidents. In addition, he has prepared environmental impact
assessments for an airport expansion, for the replacement of a historical bridge, and for
the siting of industrial facilities. He has helped prepare and implement work plans for
remedial investigations and feasibility studies for contaminated sites identified by state or
federal priority lists. He has also managed various wetlands determination inventories
and has prepared the associated wetland permit applications and mitigation plans for
various industrial clients. :



Prior to joining EDI, Mr. Phillips had over 12 years of professional experience in project
development, management, and administration in the U.S., Canada, the Caribbean, and
Middle East. He has worked on projects involving impact assessments for oil and
natural gas development and transportation, critical features analysis for coal slurry
pipelines, nationwide oil and hazardous materials emergency response, Superfund site
remedial activities, industrial facility siting, surface water impact analysis and mitigation
plan development, erosion control and reclamation programs, land use and recreational
development, cultural resources inventories, endangered species surveys, environmental
compliance monitoring activities for construction projects, and health and safety protocol
development.

Mr. Phillips is a member of the following professional societies:
Wildlife Society
Michigan Association of Environmental Professionals



Richard R. Rediske, Ph.D.
Vice President
Director of Chemistry and Air Quality Services

B.S. Biology and Chemistry, 1974
Bowling Green State University

M.S. Water Resources Sciences, 1975
University of Michigan

Ph.D. Environmental Health Sciences/Chemistry, 1986
University of Michigan

As Director of Chemistry and Air Quality Services, Dr. Rediske is responsible for
overseeing EDI's Analytical Laboratory and Air Quality Group. In addition, he serves as
the corporate safety officer for hazardous waste projects and field activities.

With a strong background in hazard evaluation and monitoring, environmental chemistry,
toxicology, and analytical techniques, Dr. Rediske has directed numerous analytical
service projects for industry and government involving the measurement and
identification of hazardous chemicals in the environment. His area of specialization is
trace organic analysis by GC/MS, GC, and HPLC. In addition, he has participated in
projects involving the fate of chemicals in water and soil and their risks to human health
and aquatic organisms. Dr. Rediske has also prepared safety plans and monitored site
safety activities for many of EDI's projects as well as developed in-house training

programs.

Prior to joining EDI, Dr. Rediske was the Research Director for a large U.S. EPA study
involving the fate of organic chemicals in the environment. He was also the organic
chemistry director for a national group of laboratories.

Dr. Rediske has co-authored several articles published in scientific journals concerning
the environmental fate of chemicals. He has also presented a number of technical
seminars on environmental and analytical chemistry.

Dr. Rediske is a member of the following professional societies:
American Chemical Society
Water Pollution Control Federation

World Safety Organization
Sigma Xi

Dr. Rediske is also an Adjunct Professor of Chemistry at Grand Valley State University.



Dennis J. Gebben
Vice President
Director of Geological Services

B.S. Geology, 1969
Grand Valley State Colleges

M.S. Geology, 1979
Western Michigan University

Mr. Gebben is responsible for the overall management of geological services in EDI. He
has organized and developed an accomplished staff of geologists with proven expertise in
hydrogeology and other geological disciplines.

In addition to directing a staff of technical specialists, Mr. Gebben is experienced in
work plan preparation, project budgeting, contract negotiations, and assuring the
continued quality of project work. As a client manager, he is responsible for reviewing
EDI’s work and for maintaining good relationships with clients by soliciting feedback on
the quality of EDI’s work.

Mr. Gebben’s professional experience as a geologist began in 1972, focusing primarily
on hydrogeology. He has extensive experience in groundwater supply projects, site
evaluations for land application of wastes from wastewater treatment facilities,
groundwater remediation projects, and hazardous waste facility permitting. Major
management responsibilities for Mr. Gebben began in 1981 with the expansion of EDI
into a full-service environmental consulting firm. He has consequently organized and
developed a professional staff for work related to hydrogeology, reflecting the growing
importance of this science.

Mr. Gebben is a member of the following professional societies:

National Water Well Association



D. Eric Strang
Director of Project Management Group

B.S. Civil Engineering, 1975 .
Major in Environmental Engineering & Hydraulics
Michigan Technological University

Registered Professional Engineer - Michigan

As Director of EDI’s Project Management Group, Mr. Strang is responsible for assigning
new projects to project managers, assisting in development of project management skills,
and developing and implementing annual group goals. He also acts as a Project Manager
with EDI, and therefore is responsible for directing activities of a multidisciplinary
project staff that supports EDI's comprehensive assignments. He assigns project staff
members to various tasks and supervises and reviews their technical work. His
responsibiliies also include managing large multidisciplinary projects, such as
hydrogeological investigations for ground water cleanup projects and other remedial
action programs, project organization and budget management.

Mr. Strang has been involved in environmental engineering projects conducted for both
the public and private sectors. These projects have included all aspects of the U.S. EPA
"201" water pollution control facility planning process as well as detailed design of
industrial and municipal wastewater collection and treatment systems. He has also
demonstrated considerable experience and expertise in the planning and execution of
multidisciplinary hazardous waste management and remedial action projects.

During a sabbatical leave, Mr. Strang worked overseas for a Japanese consulting firm as
a project coordinator for large civil engineering projects undertaken for various U.S.
military bases. Mr. Strang was also a project tcam member involved in the Final
Clarifier Modification Project, winner of the 1980 Grand Conceptor Award for
Engineering Excellence by the American Consulting Engineers Council.

Representative Project Experience:

Dowagiac, Michigan. Sundstrand Heat Transfer, Inc. Project Manager for a $2.5 million
ground water cleanup with trichloroethylene and 1,1,1-trichloroethane being the principle
contaminants involved. This remedial action involved:

e Excavation of ten underground solvents and oil storage tanks and construction of
new above ground storage facilities.

* Excavation of 4,800 cubic yards of contaminated soils for landfilling in a licensed
hazardous waste landfill.

» Extensive hydrogeological studies to determine the extent of the ground water plume
of contamination and the necessary purge well system to capture and contain the
plume of contamination.

* Design and construction of an 11-purge well system and underground transmission
piping to transfer the water to a centralized treatment system.



Design and construction of an AquaDetox air stripping treatment system to treat
1,300 gpm (1.87 mgd) of the contaminated ground water. The treatment system
incorporates vapor carbon adsorbers for air emissions treatment. The air stripping
tower achieves in excess of 99.9% treatment efficiency.

An on-going ground water monitoring system to measure the effectiveness of the
purge and treatment system.

Muskegon, Michigan. Brunswick Division. Project Manager for a ground water cleanup
with toluene being the principal contaminant. This remedial action involved:

Extensive hydrogeological studies to determine the extent of the ground water plume
of contamination and the necessary purge well system to capture and contain the
plume of contamination.

Design and construction of a 200 gpm purge well and underground transmission
piping to transfer the water to a dual-module carbon treatment system. This design
also involved the use of an automatic well skimming system for recovering floating
free product (toluene).

Pear], Michigan. Organics/LaGrange. Project Engineer for a ground water cleanup with
chloroform and methylene chloride contaminants. This remedial action involved:

Hydrogeological studies to determine the extent of the plume of contamination, and
the necessary purge well system to capture and contain the plume.

Design and construction of five purge wells and underground transmission piping to
transfer the water to a 170 gpm air stripping treatment system.

Sault Ste. Marie, Michigan. Project Manager for a Remedial Investigation/Feasibility
Study (RI/FS) at a former tannery site. Major contaminants of concern were chromium,
cyanide, lead, arsenic, cadmium, copper and zinc.

Mr. Strang is a member of the following professional societies:

Water Pollution Control Federation
American Society of Civil Engineers



Lucy B. Pugh
Manager, Engineering Services

B.S. Environmental Sciences Engineering, 1980
University of Michigan

M.S. Civil Engineering, 1981
University of Michigan

Registered Professional Engineer - Michigan

As Manager of Engineering Services, Ms. Pugh is responsible for scheduling and
managing projects within the Engineering Group encompassing all phases of
engineering from evaluations and studies to full-scale process design. She also serves as
a project team member on multidisciplinary projects.

Ms. Pugh has been involved in a variety of projects for both industries and municipali-
ties. She has conducted feasibility, treatability and full-scale studies and design of water
and wastewater treatment processes, including physical/chemical treatment for the leather
tanning and metal finishing industries and both aerobic and anaerobic biological
treatment. Ms. Pugh has also been involved in projects dealing with waste
minimization, and solid and hazardous waste management.

Ms. Pugh has published and presented a number of technical papers at the Purdue
Industrial Waste Conference and the Annual Conferences of WPCF and AWWA. Her
subjects have included treatability of and control of microbial contamination in metal
working fluids, the use of ATP as a measure of biomass concentration and inhibition,
anaerobic treatability of heat treatment liquor, full-scale demontration of biological
phosphorus removal process, and the use of activated carbon for removal of volatile
organics from water supplies.

Ms. Pugh is a member of the following professional societies:

Water Pollution Control Federation
American Society of Civil Engineers
Michigan Society of Professional Engineers
National Society of Professional Engineers



Craig A. VandenBerge
Project Geologist

B.S. Biology, 1979
Grand Valley State Colleges

B.S. Geology, 1984
Grand Valley State Colleges

As a Project Geologist assigned to EDI Engineering & Science’s Geology Group, Mr.
VandenBerge’s responsibilities have included proposal preparation, budget estimating,
field sampling, supervision of monitoring well construction, interpretation of
hydrogeological data, and preparation of hydrogeological reports. He has also been
involved in the analytical modeling and design of groundwater purging and treatment
systems.

Mr. VandenBerge has coordinated the various elements of a hydrogeological
investigation, including aquifer permeability and characterization tests and analysis,
delineation of the horizontal and vertical extent of groundwater contamination, and
monitoring well sampling and analysis procedures. Other field investigation experiences
have included borehole geophysical logging and interpretation, surface resistivity, and
seismic evaluation, determination of soil characteristics, and in situ soil vapor survey.
Mr. VandenBerge has also undertaken as part of his project responsibilities the
identification of contamination source areas, the preparation of recommendations for
remedial action, and the implementation of groundwater treatment strategies. Mr.
VandenBerge’s project work has been conducted for a variety of industrial clients.



William T. Davidson
Geologist

B.S. Geology, 1981
Hope College

M.S. Geology, 1986

Baylor University

As a geologist, Mr. Davidson's responsibilities include the evaluation of hydrogeologic
data, the design and implementation of monitoring well construction, and the preparation
of hydrogeological reports. He has been involved in the exploration and evaluation of
municipal ground water supplies. Mr. Davidson has also set up ground water monitoring
programs and prepared hydrogeological reports to meet the requirements of RCRA Part
B permits and hazardous waste programs.

Mr. Davidson has coordinated a variety of field programs associated with applied
hydrogeological investigations including: soil boring and monitoring well construction;

- geophysical techniques such as borehole, gamma ray, resistivity, and EM logging;

surface resistivity; in-situ aquifer permeability analysis; and aquifer pumping test design
and interpretation. -

Prior to joining EDI, Mr. Davidson was a logging engineer in Western Oklahoma and
was assigned to monitor and evaluate various aspects of oil well drilling operations. ‘This
position included computer-based pressure evaluation profiles, hydrocarbon detection,
and lithologic interpretation. |

Mr. Davidson is affiliated with the following professional societies:
National Water Well Association



Jeffrey C. Sutherland
Assistant Director of Geology

A.B. Geology, 1962
Cornell University

Ph.D. Geology, 1968
Syracuse University

Registered Professional Engineer - Michigan
Certified Professional Geologist, AIPG
Diplomate, American Academy of Environmental Engineers

As Assistant Director of Geology, Dr. Sutherland’s responsibilities include coordination
and assignment of work for the geology staff, technical review of geological reports, and
development of the technical capabilities of the service area. He also serves as quality
assurance coordinator for the Geology group where he develops specific QA/QC
procedures and guidelines. He assists other area managers with their QA/QC activities.

Dr. Sutherland has managed numerous hydrogeological and interdisciplinary projects for
groundwater development, groundwater cleanup, treatment of municipal wastewater
through land application (upland, overland flow, wetlands), and hazardous waste site
investigation. He has conducted research and published numerous articles on the
technical and economic factors related to land application of municipal wastewater.

He is a member of the following professional societies:

American Institute of Professional Geologists
Association of Ground Water Scientists and Engineers
National Society of Professional Engineers

American Academy of Environmental Engineers
American Association for the Advancement of Science



Christopher A. Miron
Design Engineer

B.S. Chemical Engineering, 1988
Michigan Technological University

Engineer in Training

As a design engineer with EDI, Mr. Miron is responsible for completing remediation
studies and associated designs under the direction of a project engineer or project
manager. He has been involved in the design of a number of treatment systems for the
removal of various toxic substances from water. Mr. Miron’s responsibilities include
feasibility studies, preliminary design, mechanical layout, purchasing, writing work plans
and specifications and SARA Title III reporting.

Mr. Miron has experience with a number of industries, including chemical
manufacturing, research and distributors, metal finishing, and a variety of other
manufacturers. Mr. Miron also has been active in the design, purchase, and construction
of air stripping and carbon adsorption systems for the treatment of contaminated ground
water. Other projects with which Mr. Miron has been involved include the study of air
stripping as a means of treating potable water, tank removal and closure projects, and soil
remediations, either through the use of soil vapor extraction or selected sampling and
excavation.

Mr. Miron is a member of the American Institute of Chemical Engineers.



Julie A. Beaton

Project Manager
B.S. Geology, 1977
Grand Valley State College

As a Project Manager with EDI, Ms. Beaton is responsible for managing large
multidisciplinary projects, including engmeenng for the design and construction of
facilities used to implément remedial action programs and hydrogeological investigations
for ground water and soil cleanup.

Ms. Beaton has been involved on a variety of projects for both industrial and
governmental clients. These projects have included cleanup activities at industrial plant
sites and train derailments. Ms. Beaton served as the Project Geologist for the 1982
ACEC award-winning cleanup of a chemical spill that occurred as a result of a train
derailment. In addition, she has directed the installation of purge well systems for
recovering contaminated ground water and directed the implementation of air stripping
systems, aqueous and vapor carbon adsorption systems, and a vacuum-assisted steam
stripping system for treating contaminated ground water. To help clients meet new UST
system requirements, she also manages projects to upgrade underground storage
facilities.

Prior to joining EDI in 1981, Ms. Beaton worked for Williams & Works where she
performed duties as a field technician, geologist, project geologist, and study manager on
a variety of public and private projects.

Ms. Beaton is a member of the following professional societies:
Association of Groundwater Scientists and Engineers

(a division of the National Water Well Association)
Association for Women Geoscientists



Glenn A. Hendrix
Senior Environmental Scientist/Limnologist

B.S. Zoology and Limnology, 1977 (with honor)
Michigan State University

M.S. Biological Sciences (Aquatic Ecology), 1983 (with honor)
Michigan Technological University

Mr. Hendrix conducts environmental studies for industry, government, and business,
including environmental assessments, environmental fate and effects of toxic substances,
limnological investigations, wetland studies and water quality studies. He assists clients
with permitting requirements and compliance with environmental regulations.

Mr. Hendrix has completed a variety of environmental projects. These projects include:
evaluation of the impacts of contaminated groundwater on human health and the
environment; permit requirements for hazardous waste facilities; Remedial
Investigations/Feasibility Studies for Superfund sites; limnological investigations; water
quality studies; wetland identification, permitting, and mitigation; and environmental
assessments for a chemical plant, a power plant, a large manufacturing plant, bridge
construction, airport expansions, and hazardous waste facilities.

Prior to joining EDI, Mr. Hendrix worked on a large rural non-point source pollution
study sponsored by the U.S. EPA and developed a system for identifying critical areas
that were non-point sources of pollutants in Michigan. He has also conducted
limnological and biological surveys of Lake Michigan, Lake Superior, inland lakes, and
streams. He also coordinated a U.S. EPA-sponsored study of toxic contaminants in a
large river system, including sampling, data analysis, modeling, and technical review.

Mr. Hendrix has written a number of articles and reports on the fate of toxic chemicals in
aquatic environments, water quality, non-point source pollution, small quantities of
hazardous wastes, and environmental assessment. He has completed training by the
Environmental Protection Agency on wetland delineation and jurisdiction.

Mr. Hendrix is a member of the following professional societies:

International Association for Great Lakes Research
American Society of Limnology and Oceanography
North American Lake Management Society

American Water Resources Association
Association of Wetland Managers



Steven J. Hoin
Project Geophysicist

B.S. Geology, 1979
Wayne State University

M.S. Geology/Geophysics, 1981
Western Michigan University

As a project geophysicist at EDI, Mr. Hoin is responsible for managing, designing, and
interpreting geophysical surveys. He is also skilled at integrating the geophysical data
with associated geological and hydrogeological data.

Mr. Hoin has been involved in a variety of investigations. Some of these projects have
included electromagnetic resistivity, seismic refraction, ground penetrating radar,
magnetometer, or borehole geophysical surveys. These surveys have been used to define
the extent of brine contamination, to locate buried tanks and to map geologic structures
such as buried river valleys. He is familiar with many field instruments. He has also had
experience with monitoring well design and installation, well testing and sampling, and a
variety of related technical tasks. He has written many hydrogeological and geophysical
reports. He also has experience with technical computer programming.

Prior to joining EDI, Mr. Hoin was employed for three and a half years with Amoco
Production Company as an exploration geophysicist. While at Amoco, Mr. Hoin was
involved in projects involving seismic data processing and interpretation, computer
modeling, and refraction statics programming.

Mr. Hoin’s master’s thesis is a ground magnetic study of the Albion-Scipio Oil Field
Trend.

Mr. Hoin is a member of the following professional societies:

. National Water Well Association
. Society of Exploration Geophysicists



